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.arsqVbs� Sgd nardquZs©nm sgZs Z fqZog ne qZmh m bZm ad Zrrdlakdc eqnl fqZogr ne rlZkkdq
qZmh j v©sg r kdZudr ax oZ©q©mf sgd kdZudr snfdsgdq kdZcr sn Z oqnbdrr enq Zrrdlak©mf gnlnknfx
bkZrrdr enq Nts,Em. Zmc .ts,Em. eqnl bkZrrdr enq fqntor zj8q : vgdqd sgd zj8q fdmdqZk©yd
Nts,Ej. C zj8/ Zmc .ts,Ej. C zj80� Sgd rxlldsq©b fqnto �q Zbsr nm G,zj8q. ax
odqlts©mf kdZudr: Zmc enq sq©u©Zk qZs©nmZk bndffib©dmsr vd bnlotsd sgd �q/lnctkd rsqtbstqd
nm G,zj8q. bnlokdsdkx enq j ı 1� .rrdlak©mf sgdrd bkZrrdr sgdm oqnctbdr Zkk sgd hmnvm
mnmsq©u©Zk qZs©nmZk gnlnknfx bkZrrdr enq .ts,Em. Zmc Nts,Em. v©sg sgd onrr©akd dwbdos©nm ne
bkZrrdr enq m C 6 qdbdmskx c©rbnudqdc ax K� AZqsgnkc©� Hs Zkrn oqnctbdr Zm dmnqlntr mtladq
ne bZmc©cZsdr enq nsgdq mnmsq©u©Zk bkZrrdr: rnld nkc Zmc rnld mdv: ats vd k©l©s sgd mtladq ne
sgdrd vg©bg bZm ad mnmsq©u©Zk tr©mf sgd qdoqdrdmsZs©nm sgdnqx ne rxlldsq©b fqntor� Vd fZ©m
mdv ©mr©fgs ©msn rnld ne sgd lnrs oqnl©r©mf bZmc©cZsdr ax ’mc©mf rlZkk rtafqntor ne .ts,Em.

Zmc Nts,Em. vg©bg rtoonqs sgdl Zmc ax ’mc©mf fdnldsq©b qdoqdrdmsZs©nmr enq sgd bZmc©cZsd
bkZrrdr Zr lZor ne bknrdc lZm©enkcr ©msn sgd lnctk© roZbd ne fqZogr� E©mZkkx: ntq qdrtksr gZud
©lok©bZs©nmr enq sgd gnlnknfx ne sgd K©d ZkfdaqZ ne rxlokdbs©b cdq©uZs©nmr�
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Idxvnqcr� .tsnlnqog©rlr ne eqdd fqntor: lnctk© roZbdr ne fqZogr: bngnlnknfx�

z� Hmsqnctbs=nm

Hm sg©r oZodq vd cdudkno Z mdv ZooqnZbg sn rstcx©mf sgd gnlnknfx ne Ztsnlnqog©rl
fqntor ne eqdd fqntor vg©bg f©udr eqdrg fqnto sgdnqds©b Zmc fdnldsq©b ©mr©fgs ©msn
hmnvm eZl©k©dr ne gnlnknfx bkZrrdr: Zmc Zkrn gdkor c©qdbs sgd rdZqbg enq mdv bkZrrdr�
Vd qdrsq©bs Zssdms©nm sn gnlnknfx Zmc bngnlnknfx v©sg tmsv©rsdc bndffib©dmsr ©m Z
’dkc � ne bgZqZbsdq©rs©b ydqn tmkdrr dwok©b©skx rodb©’dc nsgdqv©rd�

Kds tr qdbZkk aq©dfix vgZs ©r hmnvm Zants sgdrd gnlnknfx fqntor� E©qrs ne Zkk:
Gf

�
.ts,Em.


Zmc Gf
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Nts,Em.


Zqd ’m©sd/c©ldmr©nmZk nudq � enq Zkk g : Zmc uZm©rg

LZqs©m JZrrZanu vZr oZqs©Zkkx rtoonqsdc ax R©lnmr EntmcZs©nm fqZms 294z7z Zmc MRE fqZmsr CLR
9899821 Zmc z292zz6�

JZqdm UnfslZmm vZr oZqs©Zkkx rtoonqsdc ax MRE fqZms CLR z9zz746 Zmc Z PnxZk Rnb©dsx Vnkernm
.vZqc�
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enq g fqdZsdq sgZm sgd u©qstZk bngnlnknf©bZk c©ldmr©nm –(: vg©bg ©r 1m � 1 enq
.ts,Em. Zmc 1m � 2 enq Nts,Em. )z3[� Sgd fqntor Gf

�
.ts,Em.


Zmc Gf

�
Nts,Em.


Zqd ©mcdodmcdms ne m enq m  4,g70.<3 Zr rgnvm ©m )12:13[: Zmc sgdrd rsZakd fqntor
Zqd ©m eZbs ydqn Zr vdkk: Zr FZkZs©tr oqnudc ©m )z5[� Sgtr ©m sgd ’qrs ptZcqZms ne
sgd ,g: m. okZmd –rdd E©ftqd z adknv( sgdqd ©r Z vdcfd/rgZodc qdf©nm antmcdc ax
k©mdr ne rknod 0<1 Zmc 4<3 sgZs bnmsZ©mr Zkk sgd mnmydqn fqntor Gf

�
.ts,Em.


: Zmc

r©l©kZqkx enqGf

�
Nts,Em.


� Sgdqd Zqd nmkx Z rlZkk mtladq ne sgdrd fqntor vg©bg Zqd

dwok©b©skx hmnvm sn ad mnmydqn� Enq .ts,Em. sgdrd nbbtq enq ,g: m. C ,3: 3.: ,6: 4.:
,7: 5.: ,7: 6.: ,00: 6. Zmc ,01: 7., enq Nts,Em. sgd k©rs ©r sgd rZld dwbdos sgZs ,6: 4. ©r
nl©ssdc� –Sgd mZstqZk lZo Gf

�
.ts,Em.


! Gf

�
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
©r hmnvm sn ad rtqidbs©ud

enq Zkk g Zmc m )16[ Zmc vd f©ud Z c©fldqdms oqnne ne sg©r ©m Sgdnqdl 1�3�( Sgdrd
knv/c©ldmr©nmZk bZkbtkZs©nmr Zqd cnmd lnrskx ax bnlotsdq, rdd )z:z1:z6:z8:12:22[�
Bnlokdsd bZkbtkZs©nmr ne Gf

�
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E©ftqd z� BkZrrdr ©m sgd gnlnknfx ne .ts,Em. enq m ı 03� Sgd Lnq©sZ bkZrrdr Zqd rgnvm Zr
rptZqdr Zmc sgd D©rdmrsd©m bkZrrdr Zqd rgnvm Zr b©qbkdr: ’kkdc ©m ©e sgd bkZrrdr Zqd hmnvm sn ad
mnmsq©u©Zk� Sgd mnmsq©u©Zk bkZrrdr qdbdmskx entmc ax AZqsgnkc© Zqd rgnvm Zr gdwZfnmr�

Sgdqd Zqd svn onsdms©Zkkx ©m’m©sd rdptdmbdr vg©bg adf©m v©sg mnmsq©u©Zk bkZrrdr0
sgdrd Zqd bkZrrdr j enq ,g: m. C ,3j: 1j 7 1. cd’mdc ax Lnq©sZ )22[ Zmc bkZrrdr �j

enq ,g: m. C ,3j 7 2: 1j 7 2. bnmrsqtbsdc ©m )z9[� Sgd kZssdq Zqd hmnvm Zr
Dirdmrsdim bkYrrdr adbZtrd sgdx Zq©rd eqnl D©rdmrsd©m rdq©dr u©Z sgd bnmmdbs©nm
adsvddm lnctkZq enqlr Zmc sgd bngnlnknfx ne RK1,S. drsZak©rgdc ax sgd D©bgkdq-
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Rg©ltqZ ©rnlnqog©rl� Sgd Lnq©sZ bkZrrdr j Zqd cd’mdc enq ansg .ts Zmc Nts:
vg©kd sgd �j@r Zqd cd’mdc enq .ts Zmc lZo sn ydqn ©m Nts� Mnsd sgZs sgdrd bkZrrdr Zqd
Zkk d©sgdq nmd nq svn c©ldmr©nmr adknv sgd �

Nmd ne sgd a©f nodm ptdrs©nmr ©r sn cdsdql©md vg©bg ne sgd bkZrrdr j Zmc �j

Zqd mnmydqn� Gnvdudq: dudm ©e sgdx Zqd mnmydqn ©s rddlr sgZs sgdx Zbbntms enq nmkx
Z rlZkk eqZbs©nm ne sgd gnlnknfx� Sgd Dtkdq bgZqZbsdq©rs©b enq G

�
Nts,Em.


vZr

bnlotsdc enq m ı 00 ax Lnq©sZ: RZhZrZ©: Zmc Rtyth© ©m )24: 25[: Zmc Zesdq rsZqs©mf
v©sg sgd uZktdr 0 Zmc 1 enq m ı 7: ©s adbnldr �10:�013:�01/1 enq m C 8: 0/: 00�
He sg©r sqdmc bnms©mtdr enq kZqfdq m: ©s vntkc rZx sgdqd Zqd lZmx ncc/c©ldmr©nmZk
bkZrrdr enq Nts,Em.: sgntfg sgd nmkx nmd c©rbnudqdc sn cZsd ©r sgd 00/c©ldmr©nmZk
bkZrr ©m Nts,E6. qdbdmskx entmc ax AZqsgnkc© )z[� –Sg©r bkZrr ©r aZkZmbdc ax Z r©mfkd
7/c©ldmr©nmZk bkZrr: bnmr©rsdms v©sg sgd Dtkdq bgZqZbsdq©rs©b bZkbtkZs©nm enq m C 6�(

m 2 3 4 5 6 7 8 0/ 00 01

,Nts,Em.. 0 1 0 1 0 0 �10 �013 �01/1 ‹

E©ftqd 1� Dtkdq bgZqZbsdq©rs©b ne Nts,Em.

Sgd Lnq©sZ bkZrrdr j vdqd ’qrs bnmrsqtbsdc tr©mf K©d ZkfdaqZ sdbgm©ptdr
tmcdqo©mmdc ax Jnmsrdu©bg@r ”enqlZk mnmbnlltsZs©ud rxlokdbs©b fdnldsqx; )17:
18[� Hm )z1[ sgdrd bkZrrdr vdqd ©msdqoqdsdc dwok©b©skx ©m K©d fqZog bngnlnknfx Zmc
fdmdqZk©ydc, etqsgdq fdmdqZk©yZs©nmr ©mbktc©mf sgd bkZrrdr �j vdqd nasZ©mdc tr©mf
”gZ©qx fqZog gnlnknfx; ©m )z9[� Hm sgd oqdrdms oZodq vd rgnv gnv sn bnmrsqtbs Zkk
ne sgdrd bkZrrdr ©m Zm dkdldmsZqx eZrg©nm vg©bg axoZrrdr ansg fqZog gnlnknfx Zmc
Jnmsrdu©bg@r vnqh� Sgd ©cdZ ©r sn trd sgd eZbs sgZs Nts,Em. Zmc .ts,Em. Zqd sgd ’qrs
svn fqntor ©m Z rdq©drzm9/: zm90: zm91: 9 9 9vgdqdzm9r ©r sgd fqnto ne gnlnsnox bkZrrdr
ne rdke/gnlnsnox dpt©uZkdmbdr ne Z qZmh m fqZog ’w©mf r kdZudr –udqs©bdr ne uZkdmbd
nmd( )1: 11: 13[� Sgdrd fqntor Zqd qdkZsdc ax mZstqZk rtqidbs©ud gnlnlnqog©rlr
zm9r ! zm9r�j v©sg hdqmdk ,Em.

j � Sgdrd gnlnlnqog©rlr rok©s enq j ; r ats mns enq
j C r�

Sgd fqntor zm9r Zqd ne ©msdqdrs adbZtrd ax fkt©mf fqZogr snfdsgdq Zknmf Z rtards
ne sgd©q kdZe udqs©bdr vd nasZ©m lZmx gnlnlnqog©rlr zm09r0      zmj 9rj ! zm9r �
Nm sgd kdudk ne gnlnknfx: dZbg rtbg lZo ©mctbdr Z gnlnlnqog©rl

G,zm09r0.˚   ˚G,zmj 9rj . �! G,zm9r.:

vg©bg vd bZkk Zm Yrrdlakx lYo –rdd Rdbs©nm 4(� Enq dwZlokd ax oZ©q©mf to Zkk ne sgd
kdZudr ne svn qZmh nmd fqZogr v©sg r kdZudr –©m Zmx vZx( vd nasZ©m Zm Zrrdlakx lZo

G,z09r.˚G,z09r. �! G,zr209/. C G

�
Nts,Er20.


9

Pdrsq©bs©mf sn sgd bZrd sgZs r ©r ncc: rZx r C 1j 7 0: ©s ©r dZrx sn bZkbtkZsd sgZs
G1j,z091j20. j � –rdd Rdbs©nm 2�3(: Zmc ©m Rdbs©nm 4�z vd mnsd sgZs sgd Lnq©sZ
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bkZrr j ©r sgd ©lZfd ne �j˚�j tmcdq sg©r Zrrdlakx lZo: vgdqd �j ©r Z fdmdqZsnq ne
G1j,z091j20.� Sg©r fqZog©bZk ©msdqoqdsZs©nm ne sgd nq©f©mZk Lnq©sZ rdq©dr Zkknvr tr
sn f©ud svn mdv oqnner sgZs Lnq©sZ bkZrrdr uZm©rg Zesdq nmd rsZa©k©yZs©nm: nmd oqnne
ad©mf ZkfdaqZ©b –Rdbs©nm 5�1( Zmc sgd nsgdq fdnldsq©b –Rdbs©nm 6(� Sg©r qdrtks vZr ’qrs
oqnudc u©Z Z lnqd dkZanqZsd bnla©mZsnq©Zk bnlotsZs©nm ©m fqZog gnlnknfx ©m )z2[�

.r Z bnmrdptdmbd ne sgd dkdldmsZqx bnmrsqtbs©nm: vd ’mc sgZs Zkk sgd bkZrrdr j

©m Lnq©sZ@r nq©f©mZk rdq©dr: Zr vdkk Zr sgd fdmdqZk©ydc Lnq©sZ bkZrrdr f©udm ©m )z1[: Zqd
rtoonqsdc nm Zadk©Zm rtafqntor ne .ts,Em.� Sg©r mZstqZkkx f©udr q©rd sn sgd ptdrs©nm
ne vgdsgdq sgd rsZmcZqc lZw©lZk Zadk©Zm rtafqnto bZm rtoonqs mnmsq©u©Zk gnlnknfx
bkZrrdr: Zmc vd rgnv ©m Rdbs©nm 7 sgZs ©s bZmmns� Enq sgd D©rdmrsd©m bkZrrdr vd ’mc
rk©fgskx lnqd bnlok©bZsdc mnmZadk©Zm rtafqntor sgZs rtoonqs sgdl�

OZqZkkdk sn sgdrd fqnto/sgdnqds©b cdrbq©os©nmr ne Lnq©sZ Zmc D©rdmrsd©m bkZrrdr
sgdqd Zqd fdnldsq©b qdoqdrdmsZs©nmr Zr lZor ne bknrdc nq©dmsZakd lZm©enkcr ©msn
sgd bkZrr©ex©mf roZbdr enq .ts,Em. nq Nts,Em. bZqqx©mf sno/c©ldmr©nmZk gnlnknfx
bkZrrdr ne sgd lZm©enkcr sn sgd Lnq©sZ nq D©rdmrsd©m bkZrrdr� Hm sgd bZrd ne Lnq©sZ
bkZrrdr sgd lZm©enkcr Zqd snq© vg©kd enq sgd D©rdmrsd©m bkZrrdr sgdx Zqd oqnctbsr ne Z
bdqsZ©m 2/lZm©enkc v©sg snq©�

Sgd bnlotsZs©nmZk gdZqs ne sgd oZodq ©r ©m Rdbs©nm 2 vgdqd vd trd sgd mZstqZk
Zbs©nm ne sgd rxlldsq©b fqnto�r nmzm9r sn rstcxG,zm9r.� Enq m C 0 Zmc m C 1vd
cdsdql©md sgd �r/lnctkd rsqtbstqd ne G,zm9r. bnlokdsdkx� Sg©r bZm ad Zook©dc ©m
sgd rdZqbg enq mnmsq©u©Zk bkZrrdr ©m G,zm9r. sgZs k©d ©m sgd ©lZfdr ne Zrrdlakx lZor�
Hm oZqs©btkZq vd rgnv ©m Rdbs©nm 4�4 sgZs lZmx ne sgd fdmdqZk©ydc Lnq©sZ bkZrrdr Zqd
©m eZbs ydqn: sgntfg sg©r cndr mns Zookx sn sgd j@r sgdlrdkudr� Hm Rdbs©nm 4�6 vd
rgnv sgZs bdqsZ©m ncc/c©ldmr©nmZk bkZrrdr bnmrsqtbsdc ©m )24[ ltrs uZm©rg: ats vd
Zkrn ’mc rnld mdv bZmc©cZsdr enq mnmsq©u©Zk ncc/c©ldmr©nmZk bkZrrdr�

Sgd bZkbtkZs©nm ne G,z09r. ©r Zm dZrx bnmrdptdmbd ne sgd eZbs sgZs z09r j

S1 � Sr�0� Sn bZkbtkZsd sgd gnlnknfx ne z19r vd trd sgd rgnqs dwZbs rdptdmbd

0 �! E r
1 �! z19r �! z19/ C Nts,E1. �! 09

Hm sgd KdqZx-Rdqqd rodbsqZk rdptdmbd Zrrnb©Zsdc sn sg©r rgnqs dwZbs rdptdmbd vd mnsd
sgZs Zkk c©fldqdms©Zkr Zqd ydqn: Zkknv©mf tr sn bnlokdsdkx bZkbtkZsd sgd gnlnknfx�
–.bstZkkx: enq bnmudm©dmbd vd trd bngnlnknfx qZsgdq sgZm gnlnknfx enq rodbsqZk
rdptdmbd Zqftldmsr Zmc ©mcddc enq lnrs ZkfdaqZ©b bZkbtkZs©nmr�( Sgd qdrtksr ne ntq
bnlotsZs©nmr enq m C 0 Zmc m C 1 Zmc rlZkk uZktdr ne r Zqd qdbnqcdc ©m rdudqZk
sZakdr Zs sgd dmc ne sgd oZodq�

Sgdrd bnlotsZs©nmr rgnv sgZs dudm sgntfg sgd c©ldmr©nm neGf ,zm9r. Zr Z udbsnq
roZbd nudq � ©mbqdZrdr v©sg r enq ’wdc m C 0: 1: ©s ©r mdudqsgdkdrr sqtd sgZs Zr
qdoqdrdmsZs©nmr ne �r sgdrd udbsnq roZbdr dudmstZkkx rsZa©k©yd ©m sgd rdmrd ne )6[�
Sg©r qdoqdrdmsZs©nm rsZa©k©sx gnkcr enq Zkk m ©m eZbs: Zr Z bnqnkkZqx ne Z qdrtks ne
I©ljmdy PnkkZmc )15[, rdd Oqnonr©s©nm 5�z�

Vd Zkrn Zookx rnld dkdldmsZqx qdoqdrdmsZs©nm sgdnqx sn rgnv sgZs sgd fqnto
Gf ,zm9r. ©r mnmsq©u©Zk vgdmdudq g ©r Zm dudm ltks©okd ne m Zmc r ©r rtffib©dmskx kZqfd
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v©sg qdrodbs sn g Zmc m� Sg©r bZm ad bnmsqZrsdc v©sg sgd r©stZs©nm enq rsZa©k©yZs©nm v©sg
qdrodbs sn m: vgdqdGf ,zm9r. adbnldr sq©u©Zk Zr m ©mbqdZrdr: ax FZkZs©tr@ sgdnqdl enq
r C 0 Zmc gdmbd enq Zkk r r©mbd sgd fqntor Gf ,zm9r. Zqd ©mcdodmcdms ne ansg m Zmc r
vgdm m  1g 7 3 ax )13[�

Hm Rdbs©nm 8 vd on©ms nts sgd qdkZs©nmrg©o ne sgd gnlnknfx ne zm9r v©sg ansg
gZ©qx fqZog gnlnknfx )z9: zz[ Zmc sgd bngnlnknfx ne sgd K©d ZkfdaqZ ne rxlokdbs©b
cdq©uZs©nmr: Zr rstc©dc ax Jnmsrdu©bg: Lnq©sZ Zmc lZmx nsgdqr� Hm oZqs©btkZq: vd
rgnv gnv ntq bnlotsZs©nmr enq zm9r ©lokx sgZs sgd bngnlnknfx ©m dZbg c©ldmr©nm
ne sg©r K©d ZkfdaqZ bnmsZ©mr ©m’m©sdkx lZmx r©lokd Ro/lnctkdr�

Rdbs©nm z9 bnmsZ©mr rnld bnmidbstqdr Zmc nodm ptdrs©nmr� Lnrs mnmsq©u©Zk qZs©nmZk
gnlnknfx bkZrrdr enq Zmx zm9r vg©bg nbbtq adknv sgd  1m � 2 7 r gZud addm
rgnvm sn ad ©m sgd ©lZfd ne Zrrdlakx lZor� Sgd nmkx dwbdos©nmr Zqd mdv bkZrrdr enq
Nts,E6. Zmc .ts,E6. qdbdmskx entmc ax AZqsgnkc© )z[: enq vg©bg sg©r ©r rs©kk tmbkdZq�
Hs ©r sgdm mZstqZk sn Zrh vgdsgdq Zrrdlakx lZor fdmdqZsd Zkk bkZrrdr adknv sgd �
Sgd mtladq ne onsdms©Zk gnlnknfx bkZrrdr enq Gf ,zm9r. bnmrsqtbsdc eqnl Zrrdlakx
lZor fqnvr dwonmdms©Zkkx v©sg m: kdZc©mf sn sgd dwodbsZs©nm sgZs sgd qZmh ne sgd
gnlnknfx Zkrn fqnvr udqx eZrs� Enq r C / sg©r dwodbsZs©nm bn©mb©cdr m©bdkx v©sg sgd
Dtkdq bgZqZbsdq©rs©b bZkbtkZs©nmr ne Lnq©sZ: RZhZrZ©: Zmc Rtyth© b©sdc dZqk©dq�

E©mZkkx: vd qdlZqh sgZs sgd qZs©nmZk bkZrr©ex©mf roZbdr enq sgd fqntor zm9r gZud
mZstqZk bnloZbs©’bZs©nmr: vgnrd gnlnknfx gZr qdbdmskx addm rstc©dc ax BgZm:
FZkZs©tr Zmc OZxmd )4: 5[� Nmd sg©mf sgdx rgnv ©r sgZs sg©r gnlnknfx uZm©rgdr
©m c©ldmr©nmr kdrr sgZm r � 2� Hs ©r dZrx sn rdd sgZs Zkk gnlnknfx bkZrrdr vg©bg Zqd ©m
sgd ©lZfd ne Zm Zrrdlakx lZo ltrs uZm©rg ©m sg©r bnloZbs©’bZs©nm: bnmr©rsdms v©sg
sgd©q bZkbtkZs©nmr�

1� Sgd fqntor s;4n

1�z� Cd’m=s=nmr� Sgd fqnto Nts,Em. ©r sgd fqnto ne gnlnsnox bkZrrdr ne rdke/
gnlnsnox dpt©uZkdmbdr ne Z ’m©sd bnmmdbsdc fqZog W ne qZmh m: Zmc .ts,Em. ©r
sgd aZrdon©msdc udqr©nm ne sg©r: sgd gnlnsnox bkZrrdr ne gnlnsnox dpt©uZkdmbdr
ne W ’w©mf Z aZrdon©ms: vgdqd gnlnsno©dr Zqd Zkrn qdpt©qdc sn ’w sgd aZrdon©ms�
. mZstqZk fdmdqZk©yZs©nm ©r sn bgnnrd r c©rs©mbs lZqhdc on©msr w0: 9 9 9 : wr ©m W Zmc
sgdm cd’md zm9r sn ad sgd fqnto ne gnlnsnox bkZrrdr ne rdke/gnlnsnox dpt©uZkdmbdr
ne W ’w©mf dZbg wf : v©sg gnlnsno©dr Zkrn qdpt©qdc sn ’w sgdrd on©msr� Sgd fqnto
nodqZs©nm ©m zm9r ©r ©mctbdc ax bnlonr©s©nm ne gnlnsnox dpt©uZkdmbdr: vg©bg ©r
nau©ntrkx Zrrnb©Zs©ud v©sg Zm ©cdms©sx dkdldms� Sn bgdbh sgZs ©mudqrdr dw©rs nmd trdr
sgd enkknv©mf dkdldmsZqx eZbs0

KdllV 1�z� He e OW ! X ir Y gnlnsnox dptiuYkdmbd ne zmisd bnmmdbsdc fqYogr
sYhimf Y rds ne r lYqhdc onimsr w C _w0: 9 9 9 : wrf aiidbsiudkx sn Ymnsgdq rtbg rds
x C _x0: 9 9 9 : xrf: sgdm e ir Y gnlnsnox dptiuYkdmbd ne oYiqr ,W: w. ! ,X: x.: rn
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sgdqd ir Y lYo f O X ! W qdrsqibsimf sn e �0 nm x visg sgd bnlonrisinmr fe Ymc ef
gnlnsnoib sn sgd icdmsisx zwimf w Ymc x qdrodbsiudkx�

Oqnne� Kds Y ad sgd ptns©dms ne sgd lZoo©mf bxk©mcdq ne e nasZ©mdc ax bnkkZor©mf
w  H sn w C x� Sgd ptns©dms lZo bnkkZordr Z ’m©sd mtladq ne ©msdquZkr sn Z on©ms
rn ©s ©r Z gnlnsnox dpt©uZkdmbd� He e ©r Z gnlnsnox dpt©uZkdmbd: sgdm sgd ©mbktr©nmr
ne W Zmc X ©msn sgd lZoo©mf bxk©mcdq Zqd gnlnsnox dpt©uZkdmbdr: gdmbd sgd rZld ©r
sqtd enq sgd ©mbktr©nmr ©msn Y� Hs enkknvr sgZs Y cdenqlZs©nm qdsqZbsr nmsn sgd bno©dr
ne W Zmc X Zs d©sgdq dmc� Sgd cdenqlZs©nm qdsqZbs©nm sn W f©udr sgd lZo f�

Sg©r kdllZ Zkrn rgnvr sgZs zm9r cndr mns cdodmc nm sgd bgn©bd ne ,W: w.: to sn
©rnlnqog©rl� Sgqntfgnts lnrs ne sgd oZodq vd v©kk sZhd W sn ad Z qZmh m fqZog
v©sg dwZbskx r kdZudr: v©sg sgd kdZe udqs©bdr Zr sgd lZqhdc on©msr� Gdqd Z kdYe ldZmr
Z udqsdw ne uZkdmbd nmd snfdsgdq v©sg sgd Zcin©m©mf dcfd� Ntq fdmdq©b mnsZs©nm enq Z
fqZog ne qZmh m v©sg r kdZudr v©kk ad Wm9r � Svn dwZlokdr ne qZmh 2 fqZogr v©sg 3
kdZudr Zqd rgnvm ©m E©ftqd 2�

E©ftqd 2� Svn onrr©a©k©s©dr enq W283

. gnlnsnox dpt©uZkdmbd e O Wm9r ! Wm9r sgZs odqltsdr sgd kdZe udqs©bdr ©mctbdr
Zm Ztsnlnqog©rl ne zm9r u©Z bnmitfZs©nm ax e � He e ’wdr sgd kdZe udqs©bdr sg©r ©r Zm
©mmdq Ztsnlnqog©rl: gdmbd ©mctbdr sgd ©cdms©sx nm sgd gnlnknfx ne zm9r : rn sgdqd ©r
Zm ©mctbdc Zbs©nm ne sgd rxlldsq©b fqnto �r nm sgd gnlnknfx� He vd bgnnrd Wm9r

sn gZud Z r©mfkd mnmkdZe udqsdw Zr ©m sgd kdes gZke ne E©ftqd 2 sgdm sg©r Zbs©nm ne�r nm
gnlnknfx bnldr eqnl sgd Zbs©nm nm Wm9r odqlts©mf sgd kdZudr� Sgd �r/Zbs©nm nm
G,zm9r. v©kk okZx Z lZinq qnkd ©m kZsdq rdbs©nmr ne sgd oZodq�

Sgd fqntor z/9r Zqd sq©u©Zk r©mbd ZmxW/9r ©r Z sqdd Zmc Zmx gnlnsnox dpt©uZkdmbd
ne Z sqdd vg©bg ’wdr Zkk ne ©sr kdZe udqs©bdr ©r gnlnsno©b sn sgd ©cdms©sx ax Z gnlnsnox
’w©mf sgd kdZe udqs©bdr�

.r rgnvm ©m )1[: sgd fqnto z09r ©r sgd rdl©c©qdbs oqnctbs S1 � Sr�0� Sgd eqdd
Zadk©Zm rtafqnto Sr�0 ©r fdmdqZsdc ax gnlnsnox dpt©uZkdmbdr vg©bg vqZo nmd kdZe
dcfd Zqntmc sgd –tm©ptd( knno vg©kd ’w©mf sgd kdZe udqsdw Zmc sgd qdrs ne sgd fqZog�
Sgdrd fdmdqZsnqr bnlltsd r©mbd sgdx gZud c©rin©ms rtoonqsr� Mnsd sgZs vqZoo©mf
Zkk ne sgd kdZe dcfdr Zqntmc sgd knno ©m sgd rZld c©qdbs©nm qdrtksr ©m Z lZo vg©bg ©r
gnlnsno©b sn sgd ©cdms©sx ’w©mf sgd kdZe udqs©bdr: rn sgdqd Zqd nmkx r � 0 ©mcdodmcdms
fdmdqZsnqr� Sgd fdmdqZsnq ne S1 fi©or sgd knno: rn Zbsr nm Sr�0 ax w 6! �w�
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Vd qdlZqh sgZs zm9r bntkc Zkrn ad cd’mdc Zr sgd lZoo©mf bkZrr fqnto ne sgd
2/lZm©enkc Lm9r enqldc ax qdlnu©mf r c©rin©ms aZkkr eqnl sgd bnmmdbsdc rtl
ne m bno©dr ne Q0  Q1: lnctkn sgd rtafqnto fdmdqZsdc ax Cdgm sv©rsr Zknmf
dladccdc 1/rogdqdr� Sg©r enkknvr eqnl qdrtksr ne KZtcdmaZbg Zmc ©r lZcd dwok©b©s
©m Oqnonr©s©nm z ne )13[�

Sgd fqntor zm9r enq r = 0 vdqd ’qrs bnmr©cdqdc ©m )11[ ©m vnqh nm gnlnknf©bZk
rsZa©k©sx Zmc Zkrn ZoodZqdc ©m Adrsu©mZ Zmc Ed©fgm@r oqnne sgZs Nts,Em. ©r Z u©qstZk
ctZk©sx fqnto )1[� Hs vZr nardqudc ©m )z9[ sgZs sgd©q gnlnknfx ©r udqx bknrdkx qdkZsdc
sn gZ©qx fqZog gnlnknfx fqntor enq sgd K©d nodqZc�

1�1� Rgnqs dwVbs rdptdmbdr� Hm sg©r rdbs©nm vd nardqud sgZs sgdqd Zqd mZstqZk rgnqs
dwZbs rdptdmbdr qdkZs©mf sgd fqntor zm9r �

Oqnonr=s=nm 1�1� He m = 0 Ymc j ı r sgdqd ir Y rgnqs dwYbs rdptdmbd

0 �! E j
m �! zm9r �! zm9r�j �! 0

vgibg rokisr ie j ; r� Sgir gnkcr Ykrn vgdm m C 0 Ymc j ; r: ats im sgd dwbdosinmYk
bYrd ,m: j. C ,0: r. sgdqd ir Y rokis rgnqs dwYbs rdptdmbd

0 �! Sr�0
�! z09r �! z09/ �! 0

dwoqdrrimf z09r Yr sgd rdliciqdbs oqnctbs S1 � Sr�0�

Enq j C r � 0 sgd oqnonr©s©nm enkknvr eqnl )1: Rdbs©nm 1�4[: vgdqd ©s ©r rgnvm
sgZs zm9r j .ts,Em. � E r�0

m �

Oqnne� Kds W ad Z qZmh m fqZog bnmsZ©m©mf Z rds w C _w0: 9 9 9 : wrf ne r c©rs©mbs
lZqhdc on©msr� Kds Dm9r ad sgd roZbd ne gnlnsnox dpt©uZkdmbdr W ! W ’wdc nm w:
rn zm9r C /,Dm9r.� Enq j ı r sgdqd ©r Zm ©mbktr©nm Dm9r  Dm9r�j nasZ©mdc ax
mn knmfdq qdpt©q©mf gnlnsnox dpt©uZkdmbdr sn ’w w0: 9 9 9 : wj � DuZktZs©mf gnlnsnox
dpt©uZkdmbdr W ! W nm w0: 9 9 9 : wj f©udr Z lZo Dm9r�j ! Wj vg©bg ©r Z ’aqZs©nm
v©sg ’adq Dm9r nudq sgd on©ms ,w0: 9 9 9 : wj.� Sgd knmf dwZbs rdptdmbd ne gnlnsnox
fqntor enq sg©r ’aqZs©nm dmcr v©sg sgd sdqlr

0,Dm9r�j. �! 0,W
j. �! zm9r �! zm9r�j �! 09

Vgdm j ; r sgd ’qrs sdql 0,Dm9r�j. ©r sq©u©Zk ax narsqtbs©nm sgdnqx� MZldkx: vd
bZm Zrrtld W ©r nasZ©mdc ax ZssZbg©mf 0/bdkkr sn Z rds ne r � j //bdkkr: Zmc sgdm Zmx
knno ne gnlnsnox dpt©uZkdmbdr es O W ! W ’w©mf sgd //bdkkr bZm ad cdenqldc sn
sgd sq©u©Zk knno r©mbd 1,W. C /� Sgtr vd nasZ©m sgd ’qrs rgnqs dwZbs rdptdmbd ©m
rsZsdldms ne sgd oqnonr©s©nm vgdm j ; r: enq Zqa©sqZqx m�

Sn rok©s sg©r rgnqs dwZbs rdptdmbd vgdm j ; r ©s rtffibdr sn ’mc Z lZo
Dm9r�j ! Dm9r rtbg sgZs sgd bnlonr©s©nm Dm9r�j ! Dm9r ! Dm9r�j ©r gnlnsno©b
sn sgd ©cdms©sx� Vd Zqd eqdd sn bgnnrd sgd lZqhdc on©msr w0: 9 9 9 : wj Zmxvgdqd
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©m sgd bnlokdldms ne sgd qdlZ©m©mf r � j on©msr: rn vd bgnnrd sgdl ©m Z rlZkk
bnmsqZbs©akd md©fganqgnnc M ne sgd on©ms wj20� Vd bZm sgdm cdenqlZs©nm qdsqZbs
Dm9r�j nmsn sgd rtaroZbd D 0

m9r�j
ne gnlnsnox dpt©uZkdmbdr sgZs Zqd ’wdc nm M �

–Sg©r ©r oZqs©btkZqkx dZrx ©e vd bgnnrd W sn gZud Z uZkdmbd nmd udqsdw v©sg wj20 Zr
sg©r udqsdw�( Sgd rtaroZbd D 0

m9r�j
©mbktcdr mZstqZkkx ©msn Dm9r : Zmc sg©r ©mbktr©nm

f©udr sgd cdr©qdc lZo Dm9r�j ! Dm9r Zr sgd bnlonr©s©nm ne sgd ’qrs svn lZor
Dm9r�j ! D 0

m9r�j
'! Dm9r '! Dm9r�j : sgd ’qrs lZo ad©mf sgd qdsqZbs©nm oqnctbdc

ax sgd cdenqlZs©nm qdsqZbs©nm� Sgd bnlonr©s©nm ne sgd sgqdd lZor ©r gnlnsno©b sn
sgd ©cdms©sx ax sgd cdenqlZs©nm qdsqZbs©nm ©srdke�

Sgdqd qdlZ©m sgd bZrdr j C r� Sgd ©rrtd ©r vgdsgdq 0,Dm9/. ©r sq©u©Zk: rn sgZs
sgd knmf dwZbs rdptdmbd adbnldr Z rgnqs dwZbs rdptdmbd� Sn rdsskd sg©r: bnmr©cdq sgd
’aqZs©nm Dm90 ! Dm9/ ! W vg©bg f©udr Z knmf dwZbs rdptdmbd

0 �! 0,Dm9/. �! 0,W. �! zm90 �! zm9/ �! 0

vgdqd sgd ©m©s©Zk 0 ©r 0,Dm90.� Sgd l©cckd lZo ©m sg©r rdptdmbd ©r sgd lZo eqnl 0

ne sgd aZrd ne sgd ’aqZs©nm sn / ne sgd ’adq: Zmc ©s ©r dZrx sn bgdbh sgd cd’m©s©nmr
sn rdd sgZs sg©r ©r sgd lZo Em ! .ts,Em. rdmc©mf Zm dkdldms ne Em sn sgd ©mmdq
Ztsnlnqog©rl ©s cdsdql©mdr� Sgd hdqmdk ne sg©r lZo ©r sgd bdmsdq ne Em rn ©s ©r sq©u©Zk
vgdm m = 0 Zmc vd cdctbd sgZs 0,Dm9/. C 0 ©m sgdrd bZrdr: rn vd ZfZ©m gZud sgd
rgnqs dwZbs rdptdmbd bkZ©ldc ©m sgd oqnonr©s©nm�

Vgdm m C 0 Zmc j C r sgd roZbd D09/ ©r gnlnsnox dpt©uZkdms sn Q0 Zmc sgd
dwZbs rdptdmbd ne sgd ’aqZs©nm D09r ! D09/ ! W r adbnldr

0 �! S �! Sr
�! z09r �! z09/ �! 0:

v©sg sgd lZo S ! Sr sgd c©ZfnmZk ©mbktr©nm� Sg©r x©dkcr sgd rgnqs dwZbs rdptdmbd
c©rokZx©mf z09r Zr sgd rdl©c©qdbs oqnctbs S1 � Sr�0�

QdlVqh 1�2� He vd trd KZtcdmaZbg@r sgdnqdl sn dwoqdrrzm9r ©m sdqlr ne sgd lZoo©mf
bkZrr fqnto ne Lm9r sgdm sgd rgnqs dwZbs rdptdmbd ne Oqnonr©s©nm 1�1 bZm ad cdq©udc
eqnl Z 2/c©ldmr©nmZk ZmZknf ne sgd A©qlZm dwZbs rdptdmbd enq lZoo©mf bkZrr fqntor
ne rtqeZbdr )1[� Eqnl sg©r u©dvon©ms sgd roZbdDm9r ©r qdokZbdc ax sgd c©fldnlnqog©rl
fqnto ne Lm9r : Zmc sgd qdrtks©mf ’aqZs©nm ©r Z udqx r©lokd rodb©Zk bZrd ne ltbg lnqd
fdmdqZk ’aqZs©nmr ctd sn Bdqe: OZkZ©r: Zmc K©lZ�

1�2� Gnlnknfx rok=ss=mf� He r C j Zmc m  1 sgd lZo zm9r ! zm9r�j C zm9/

cndr mns rok©s� Sgd qdZrnm ©r sgZs zm9/ C Nts,Em. bnmsZ©mr ’m©sd rtafqntor vg©bg
cn mns k©es� Enq dwZlokd: bnmr©cdq sgd rxlldsqx fqnto ne sgd fqZog bnmr©rs©mf ne svn
udqs©bdr in©mdc ax m7 0 dcfdr� Sg©r ©r Z rtafqnto ne zm9/ vg©bg bZmmns ad qdZk©ydc
nm Zmx fqZog ne qZmh m ax fqZog rxlldsq©dr vg©bg ’w Z aZrdon©ms: rn sgd rtafqnto
cndr mns k©es sn Zmx zm9r v©sg r  0�

Gnlnknfx v©sg bndffib©dmsr ©m � cndr mns rdd ’m©sd rtafqntor: Zmc ©m eZbs vgdm
vd oZrr sn gnlnknfx vd cn nasZ©m Z rok©ss©mf� Mnsd sgZs ©s rtffibdr sn oqnud sg©r enq
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r C 0: ©�d� sgd lZo eqnl .ts,Em. sn Nts,Em.� Gnlnknfx rok©ss©mf ne sg©r lZo vZr
’qrs oqnudc ax JZvZytl© ©m )16[� Sgdqd ©r Z r©lokd oqnne ne sg©r tr©mf sgd eZbs sgZs
sgd lnctk© roZbd ne fqZogr –qdrodbs©udkx aZrdon©msdc fqZogr( ©r Z qZs©nmZk J,: 0.
enq Nts,Em. –qdrodbs©udkx .ts,Em.(� Sgd ©cdZ ©r sgZs Zksgntfg sgdqd ©r mn mZstqZk vZx
sn bgnnrd Z aZrdon©ms ©m Z fqZog nmd bZm bnlodmrZsd ax sZh©mf Z rt©sZakx vd©fgsdc
rtl ne Zkk onrr©akd aZrdon©msr�
Sgdnqdl 1�3� Sgd mYstqYk lYo .ts,Em. ! Nts,Em. rokisr nm sgd kdudk ne qYsinmYk
gnlnknfx: rn Gj

�
Nts,Em.


dladcr imsn Gj

�
.ts,Em.


�

Oqnne� Vd cd’md Z aZbhvZqcr lZo nm sgd bgZ©m kdudk� Vd sZhd B

�
.ts,Em.


Zmc

B

�
Nts,Em.


sn ad cd’mdc ©m sdqlr ne sgd ro©md ne sgd lnctk© roZbd ne –aZrdon©msdc(

fqZogr� Vd qdedq sn )z2: rdbs©nm 1[ enq bnlokdsd cdsZ©kr� Sgd bgZ©m bnlokdw
B

�
.ts,Em.


©r roZmmdc ax fqZogr v©sg rodb©’dc rtaenqdrsr Zmc Z bgnrdm aZrdon©ms:

vg©kd B

�
Nts,Em.


©r cd’mdc ©m sgd rZld vZx dwbdos sgd fqZogr cn mns gZud

aZrdon©msr� Hm ansg bZrdr: sgd dcfdr ©m sgd rtaenqdrsr Zqd nqcdqdc: Zmc bgZmf©mf
sgd nqcdq ©mbtqr sgd r©fm ne sgd odqltsZs©nm� Sgdqd Zqd svn antmcZqx nodqZsnqr ><
Zmc >P vg©bg rtl nudq bnmsqZbs©mf Zmc qdlnu©mf enqdrs dcfdr qdrodbs©udkx� Hm ansg
sgd aZrdon©msdc Zmc tmaZrdon©msdc bZrdr: bnmsqZbs©mf sgd g sg dcfd ne Z enqdrs bnldr
v©sg sgd r©fm ,�0.f20: vg©kd qdlnu©mf sgZs dcfd bnldr v©sg sgd r©fm ,�0.f �

Sgd mZstqZk oqnidbs©nm  O.ts,Em.! Nts,Em. bnqqdronmcr sn sgd lZo

OB

�
.ts,Em.


! B

�
Nts,Em.



vg©bg enqfdsr sgd aZrdon©ms�
Vd mnv cd’md Z lZo q OB

�
Nts,Em.


! B

�
.ts,Em.


9 ax

q,F. C
V

u1T C.

,gug � 1.qu,F.9

Gdqd T,F. ©r sgd udqsdw rds ne F: gug ©r sgd uZkdmbd ne u Zmc qu,F. ©r sgd enqdrsdc
fqZog F v©sg u rodb©’dc Zr sgd aZrdon©ms� Vd mddc sn bgdbh sgZs q ©r Z bgZ©m lZo�
BkdZqkx >Pq C q>P r©mbd sgd cd’m©s©nm ne q lZhdr mn qdedqdmbd sn sgd enqdrs: Zmc
sgd r©fmr ©m >P lZhd mn qdedqdmbd sn sgd aZrdon©ms� Enq >< vd ltrs bgdbh vgdsgdq
sgd nqcdq ne odqenql©mf sgd svn nodqZs©nmr ne Zcc©mf Z aZrdon©ms Zmc bnmsqZbs©mf
Zm dcfd lZssdqr: sgd r©fmr ©m >< ad©mf sgd rZld ©m ansg bZrdr� He d ©r Zm dcfd v©sg
udqs©bdr u Zmc v: sgdm Zcc©mf Z aZrdon©ms c©rs©mbs eqnl u Zmc v bkdZqkx bnlltsdr
v©sg bnmsqZbs©mf d� .cc©mf aZrdon©msr Zs u Zmc Zsv enkknvdc ax bnmsqZbs©mf d qdrtksr
©m sgd rZld aZrdon©msdc fqZog v©sg ltks©ok©b©sx gug 7 gvg � 3: vgdqdZr bnmsqZbs©mf d
’qrs qdrtksr ©m Z udqsdw uv ne uZkdmbd gug 7 gvg � 1: rn Zcc©mf Z aZrdon©ms sgdqd Zkrn
f©udr ltks©ok©b©sx gug 7 gvg � 3 –rdd E©ftqd 3(�

Mnv nardqud sgZs  ˝ q,F. C jCF: vgdqd jC C
M

u1T C.,gug � 1. C 1m� 1�
Sgtr ©e vd Zqd mns ©m sgd sq©u©Zk bZrd m C 0 sgd bnlonr©s©nm  ˝ q ©r qdoqdrdmsdc ax
Z c©ZfnmZk lZsq©w v©sg mnmydqn c©ZfnmZk dmsq©dr Zmc ©r sgdqdenqd ©mudqs©akd� Rn q ©r
©midbs©ud nm gnlnknfx�
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u

v

><
uv

q

,gug � 1. 7 ,gvg � 1.
><

,gug 7 gvg � 3.

q

E©ftqd 3� C©ZfqZl bnlltsdr adbZtrd guvg C gug 7 gvg � 1

2� Angnlnknfx ne s;4n

Vd Zqd ©msdqdrsdc ©m rstcx©mf sgd gnlnknfx ne Nts,Em. Zmc .ts,Em.: v©sg sq©u©Zk
bndffib©dmsr ©m Z ’dkc � ne bgZqZbsdq©rs©b /� Sgd ©cdZ ©r sn fktd snfdsgdq gnlnknfx
bkZrrdr ne sgd zm9r tr©mf sgd Zrrdlakx lZor cdrbq©adc aq©dfix ©m sgd Hmsqnctbs©nm Zmc
cd’mdc lnqd oqdb©rdkx ©m Rdbs©nm 4� Sn ’mc mnmsq©u©Zk bkZrrdr vg©bg bZm ad edc sn sgd
Zrrdlakx lZor vd trd rnld dkdldmsZqx qdoqdrdmsZs©nm sgdnqx ne rxlldsq©b fqntor
Zmc FKm,S. snfdsgdq v©sg sgd KdqZx-Rdqqd rodbsqZk rdptdmbd Zook©dc sn sgd fqnto
dwsdmr©nmr

0 �! E r
m �! zm9r �! zm9/ C Nts,Em. �! 0 –2�z(

eqnl Rdbs©nm 1�1�
Enq sgd bZkbtkZs©nmr ©s v©kk ad bnmudm©dms sn rv©sbg eqnl gnlnknfx sn bngnlnknfx:

vg©bg ©r ©rnlnqog©b ax sgd tm©udqrZk bndffib©dms sgdnqdl r©mbd vd Zqd sZh©mf
bndffib©dmsr ©m � Zmc Zkk gnlnknfx ©r ’m©sd/c©ldmr©nmZk nudq �� Hm sgd bntqrd ne
ntq rstcx vd v©kk dwokn©s sgd rsqtbstqd ne Gf ,zm9r. Zr Zm �r/lnctkd� R©mbd Zkk
sgd lnctkdr vd bnmr©cdq Zqd ’m©sd/c©ldmr©nmZk Zmc Zkk �r/lnctkdr Zqd rdke/ctZk:
sgd bngnlnknfx ©r ©rnlnqog©b sn sgd gnlnknfx Zkrn Zr Zm �r/lnctkd: sgntfg sgd
©rnlnqog©rl ©r mns bZmnm©bZk�

2�z� . k=sskd qdoqdrdmsVs=nm sgdnqx� Hm sg©r rdbs©nm vd drsZak©rg rnld mnsZs©nm Zmc
bnkkdbs rnld qdrtksr eqnl qdoqdrdmsZs©nm sgdnqx vg©bg vd v©kk trd� .kk sgd bnmsdmsr
ne sg©r rdbs©nm Zqd vdkk hmnvm Zmc bZm ad entmc: enq dwZlokd: ©m )z4[�
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PdbZkk sgZs sgd ©qqdctb©akd qdoqdrdmsZs©nmr ne�r bnqqdronmc sn oZqs©s©nmr ne r Zmc
Zqd nesdm qdoqdrdmsdc ax cqZv©mf Xntmf c©ZfqZlr v©sg r anwdr ZqqZmfdc ©m qnvr ne
mnm/©mbqdZr©mf r©yd� Vd trd N� sn cdmnsd sgd qdoqdrdmsZs©nm bnqqdronmc©mf sn sgd
oZqs©s©nm  C ,0: 9 9 9 :j.: vgdqd 0  1      j Zmc

M
f f C r� Dwonmdms©Zk

mnsZs©nm cdmnsdr dptZk uZktdr ne f : d�f�: N 190909090. ©r vq©ssdm Zr N 1903.�

DwVlokd 2�z� Sgd lnctkd N r. ©r sgd 0/c©ldmr©nmZk sq©u©Zk lnctkd� Sgd lnctkd
N 0q. C Zks ©r sgd 0/c©ldmr©nmZk YksdqmYsimf qdoqdrdmsZs©nm ne �r : vgdqd Z
odqltsZs©nm  Zbsr Zr ltks©ok©bZs©nm ax r©fm,. C ˙0� Sgd lnctkd N r�090. ©r sgd
,r � 0./c©ldmr©nmZk rsYmcYqc qdoqdrdmsZs©nm �r<� ne �r � Hs bnmsZ©mr c©rs©mft©rgdc
dkdldmsr uf : 0 ı g ı r: vg©bg rZs©rex

M
uf C /�

Sgd sdmrnq oqnctbs ne svn �r/qdoqdrdmsZs©nmr ©r Zkrn Zm �r/qdoqdrdmsZs©nm v©sg
sgd c©ZfnmZk Zbs©nm� Hm fdmdqZk sgd ltks©ok©b©sx ne Zm ©qqdctb©akd qdoqdrdmsZs©nm N
©m sgd cdbnlonr©s©nm ne N� ˚ N ©r c©ffibtks sn bnlotsd: ats enq  C ,r. ©s ©r hmnvm
sgZs N r. nbbtqr v©sg ltks©ok©b©sx 0 ©e  C  Zmc v©sg ltks©ok©b©sx / nsgdqv©rd� Nmd
sdmrnq oqnctbs vd v©kk dmbntmsdq ©r N� ˚ Zks� Sg©r ©r dptZk sn N�0 vgdqd 0 cdmnsdr
sgd sqYmronrd oYqsisinm: nasZ©mdc ax rv©sbg©mf sgd qnvr Zmc bnktlmr ne sgd Xntmf
c©ZfqZl�

He N ©r Z qdoqdrdmsZs©nm ne�r�j Zmc P ©r Z qdoqdrdmsZs©nm ne�j : sgdm N ˚P ©r
Z qdoqdrdmsZs©nm ne �r�j �j � He vd bnmr©cdq �r�j �j Zr Z rtafqnto ne �r vd
bZm enql sgd ©mctbdc qdoqdrdmsZs©nm� Enkknv©mf Etksnm Zmc GZqq©r )z4[: vd cdmnsd
sg©r ©mctbdc qdoqdrdmsZs©nm ax N ˝P: ©�d�:

N ˝P C Hmc�q

�q�j �j
N ˚P9

Sgd K©sskdvnnc-P©bgZqcrnm qtkd bZm ad trdc sn bnlotsd sgd cdbnlonr©s©nm neN�˝N
©msn ©qqdctb©akd lnctkdr� Vgdm  C ,j. sg©r rodb©Zk©ydr sn sgd Oidqi qtkd: rdd )z4:
.oodmc©w .[� Sg©r rZxr sgZs sgd sdqlr ne N� ˝N j. bnqqdronmc sn Zkk Xntmf c©ZfqZlr
vg©bg bZm ad nasZ©mdc ax Zcc©mf j anwdr sn sgd c©ZfqZl enq : dZbg ©m Z c©fldqdms
bnktlm� .m dwZlokd ©r ©kktrsqZsdc ©m E©ftqd 4�

˝ C 7 7

E©ftqd 4� O©dq© qtkd enq cdbnlonr©mf N�181. ˝ N�2.

Mnv kds T ad Zm m/c©ldmr©nmZk udbsnq roZbd� Sgd ©qqdctb©akd qdoqdrdmsZs©nmr
ne FK,T . C FKm,�. Zkrn bnqqdronmc sn oZqs©s©nmr: Zmc vd kds Q�T cdmnsd sgd
FKm/qdoqdrdmsZs©nm Zrrnb©Zsdc sn sgd oZqs©s©nm � R©mbd c©l,T . C m nmkx oZqs©s©nmr
©msn Zs lnrs m o©dbdr nbbtq� Rbgtq-Tdxk ctYkisx f©udr sgd ©qqdctb©akd cdbnlonr©s©nm
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ne sgd qdoqdrdmsZs©nm T ˙p Zr Z lnctkd nudq FK,T . �p : mZldkx

T ˙p
j

L
�

Q�T ˚ N�:

vgdqd sgd rtl ©r nudq Zkk oZqs©s©nmr ne p ©msn Zs lnrs m o©dbdr –©e  gZr lnqd sgZm m
qnvr sgd lnctkd Q�T ©r ydqn( –rdd: d�f�: )z4: Bnq� 5�5[(� Vd dlogZr©yd sgZs FK,T .
Zbsr sq©u©Zkkx nm N� Zmc �p Zbsr sq©u©Zkkx nm Q�T �
DwVlokd 2�1� Enq p C 1 sgd Rbgtq-Vdxk enqltkZ f©udr

T ˚ T C
�
Q 1.T ˚ N 1.


˙
�
Q 01.T ˚ N 01.


C Rxl1 T ˙

P1
T9

vgdqd Rxlj cdmnsdr sgd j/sg rxlldsq©b onvdq etmbsnq nm udbsnq roZbdr Zmc
Pj ©r

sgd j/sg dwsdq©nq onvdq�
MnsVs=nm� Td cdmnsd ax T Dp sgd �p?lnctkd vgibg ir irnlnqogib Yr Y udbsnq roYbd
sn T ˙p : visg �p Ybsimf ax odqltsimf sgd eYbsnqr Ymc ltksiokximf ax sgd rifm ne sgd
odqltsYsinm: i�d�:

T Dp
C T ˙p

˚ Zks9

Sgd Rbgtq-Vdxk enqltkZ sqZmrkZsdr sn Z r©l©kZq enqltkZ enq T Dp0

T Dp
C T ˙p

˚ Zks j
L
�

Q�T ˚ N� ˚ Zks C
L
�

Q�T ˚ N�0 :

vgdqd sgd rtl ©r nudq Zkk oZqs©s©nmr ne p ©msn Zs lnrs m o©dbdr�
E©mZkkx: vd qdbnqc Z bnlotsZs©nm vd v©kk trd kZsdq�

KdllV 2�2� Rtoonrd c©l,T . C 1� Sgdm Q p�j9j.T j Rxlp�1j T ˚ cdsj Yr
FK,T .?lnctkdr: vgdqd cdsj C ,

P1
T .˙j ir sgd 0?cildmrinmYk qdoqdrdmsYsinm fiudm

ax sgd j?sg onvdq ne sgd cdsdqlimYms�

Oqnne� Sg©r bZm ad rddm ax bZkbtkZs©mf sgd Rbgtq onkxmnl©Zkr Q� enq sgd svn
r©cdr: vg©bg cdsdql©md sgd qdoqdrdmsZs©nmr tm©ptdkx� Tr©mf sgd enqltkZ .�3 ne )z4:
.oodmc©w .[ nmd nasZ©mr

Q `9a. C ,w0w1.
a


w`�a20
0 � w`�a20

1

w0 � w1


C ,Q 090..

aQ `�a.9

Sgd kdllZ mnv enkknvr adbZtrd Rbgtq onkxmnl©Zkr ne sdmrnq oqnctbsr ltks©okx:
Q 090.G C cds Zmc Q b.T C Rxlb T �

2�1� Sgd KdqVx-Rdqqd rodbsqVk rdptdmbd� Rg©es©mf eqnl gnlnknfx sn bngnlnknfx
mnv: sgd KdqZx-Rdqqd rodbsqZk rdptdmbd ne Z fqnto dwsdmr©nm 0 ! M ! F !

P ! 0 ©r Z ’qrs/ptZcqZms rodbsqZk rdptdmbd v©sg Dn9p
1 C Gn

�
PHG p,M .


: vg©bg

bnmudqfdr sn Gn2p,F.� .ook©dc sn sgd rgnqs dwZbs rdptdmbd –2�z( ©s qdZcr

D
n9p
1 C Gn

�
Nts,Em.HG

p,E r
m .

D! Gn2p,zm9r.9 –2�1(
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Sgd rxlldsq©b fqnto�r vg©bg odqltsdr sgd eZbsnqr ne E r
m ©mctbdr Zm Zbs©nm nm

dZbg ne sgd D1 sdqlr vg©bg bnlltsdr v©sg Zkk c©fldqdms©Zkr� Vd adf©m ax ©cdms©ex©mf
sgd bndffib©dmsr G p,E r

m . Zr �r/lnctkdr�
Sgqntfgnts sg©r rdbs©nm vd rds G C G 0,Em. j �m� Mnsd sgZs sgd Zbs©nm ne

Nts,Em. nm G eZbsnqr sgqntfg sgd mZstqZk FKm,S. Zbs©nm nm G�
KdllV 2�3� Sgd bngnlnknfx ne E r

m ir fiudm Yr Ym �r?lnctkd ax sgd enqltkY

G p,E r
m . C GDp

˝ N r�p.9

Oqnne� Sgd Jémmdsg enqltkZ f©udr Zm ©rnlnqog©rl

G,Em.˚   ˚G,Em. j G,Em      Em.

u©Z sgd bngnlnknfx bqnrr oqnctbs� Sgd fqnto�r Zbsr ax odqlts©mf sgd eZbsnqr: v©sg
r©fmr cdsdql©mdc ax sgd odqltsZs©nm Zmc sgd c©ldmr©nm ne sgd bngnlnknfx fqntor
nm sgd kdes/gZmc r©cd –rdd: d�f�: )1z: BgZosdq 2A[(� Sgd bngnlnknfx ne Em ©r � ©m
c©ldmr©nm /: G ©m c©ldmr©nm 0 Zmc ydqn ©m g©fgdq c©ldmr©nmr: rn ©m c©ldmr©nm p sgd
bngnlnknfx neE r

m ©r sgd c©qdbs rtl ne
�
r
p


bno©dr ne G˙p � Sgdrd bno©dr Zqd odqltsdc

ax sgd Zbs©nm ne �r � Sgd rsZa©k©ydq ne dZbg bnox ©r ©rnlnqog©b sn �p �r�p : vgdqd
sgd Zbs©nm ne �p nm G˙p ©r lnc©’dc ax sgd r©fm ne sgd odqltsZs©nm r©mbd Zkk bkZrrdr
Zqd ©m c©ldmr©nm 0�

Hm nsgdq vnqcr:G p,E r
m . ©r nasZ©mdc ax ©mctb©mf to sn�r sgd�p �r�p/lnctkd

GDp ˚ N r�p.�

Vd mnv qdZc nfl ©menqlZs©nm vg©bg vd nasZ©m ©lldc©Zsdkx eqnl sgd rodbsqZk
rdptdmbd –2�1(� Sgd ’qrs nardquZs©nm Zook©dr sn sgd bZrd r C 0� Sgd rZld qdrtks vZr
nasZ©mdc dZqk©dq ax JZvZytl© )16[ tr©mf Z c©fldqdms ldsgnc�
Oqnonr=s=nm 2�4� Sgdqd ir Ym irnlnqogirl

G j
�
.ts,Em.H�


j G j

�
Nts,Em.H�


˙G j�0

�
Nts,Em.HG


9

Oqnne� Hm sgd rodbsqZk rdptdmbd Zrrnb©Zsdc sn 0! Em ! .ts,Em.! Nts,Em.! 0

vd gZud D
n9p
1 j Gn

�
Nts,Em.HG

p,Em.


v©sg c©fldqdms©Zkr ne a©cdfqdd ,1:�0.�
R©mbd Em gZr bngnlnknf©bZk c©ldmr©nm nmd sgdqd Zqd nmkx svn mnmsq©u©Zk qnvr:
mZldkx p C / Zmc p C 0: rn sgd nmkx onrr©akd mnmydqn c©fldqdms©Zkr ©m sgd dms©qd
rodbsqZk rdptdmbd Zqd nm sgd D1 oZfd, sgdx rsZqs ©m sgd sno qnv p C 0 v©sg sZqfds ©m
sgd anssnl qnv p C /�

Sgd lZo nm bngnlnknfx ©mctbdc ax nO.ts,Em.! Nts,Em. eZbsnqr sgqntfg sgd
dcfd gnlnlnqog©rl dOD

n9/
0 ! Gn

�
.ts,Em.



Gn
�
Nts,Em.


Gn

�
.ts,Em.



Gn
�
Nts,Em.


<Hl,c1.

n

d
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Sgd sno Zqqnv ©r ©midbs©ud ax Sgdnqdl 1�3: rn sgd kdes Zqqnv ©r Zr vdkk: ©�d�: Hl,c1. C /

Zmc sgd c©fldqdms©Zkr nm sgd D1 oZfd Zqd Zkrn sq©u©Zk� Sgtr

G j
�
.ts,Em.


C D

j9/
1 ˙ D

j�090
1

C G j
�
Nts,Em.


˙G j�0

�
Nts,Em.HG

0,Em.


C G j
�
Nts,Em.


˙G j�0

�
Nts,Em.HG


9

Sgd mdws nardquZs©nm gZr sn cn v©sg sgd sno/c©ldmr©nmZk bngnlnknfx ne zm9r �

Oqnonr=s=nm 2�5� G j,zm9r. uYmirgdr enq j = 1m�27r YmcG 1m�22r,zm9r. ir fiudm
Yr Ym �r?lnctkd ax

G 1m�22r,zm9r. j G 1m�2
�
Nts,Em.HGDr


9

Oqnne� Sgd bngnlnknfx fqntoGn
�
Nts,Em.HG

p,E r
m .


uZm©rgdr ©e d©sgdqn = 1m�2

nq p = r r©mbd sgd u©qstZk bngnlnknf©bZk c©ldmr©nm ne Nts,Em. ©r 1m � 2 Zmc sgd
u©qstZk bngnlnknf©bZk c©ldmr©nm ne E r

m ©r dptZk sn r� Sgtr sgd nmkx onrr©akd mnmydqn
sdqlr ©m sgd rodbsqZk rdptdmbd –2�1( k©d ©m Z qdbsZmfkd v©sg D

1m�29r
1 Zs ©sr toodq

q©fgs/gZmc bnqmdq: rn Zkk c©fldqdms©Zkr ©msn nq nts ne D1m�29r
1 Zqd ydqn Zmc

G 1m�22r,zm9r. j G 1m�2
�
Nts,Em.HG

r,E r
m .

j G 1m�2

�
Nts,Em.HGDr


9

2�2� QVmh ydqn� R©mbd z/9r ©r sq©u©Zk: vd itrs gZud

G f ,z/9r. C

!
N r. C � ©e g C /

/ ©e g 2C /9

2�3� QVmh nmd� Enq m C 0 sgd rgnqs dwZbs rdptdmbd –2�z( ©r Z qdrsZsdldms ne sgd eZbs
sgZs

z09r C S1 � Sr�0:

vgdqd sgd S1 Zbsr u©Z w 6! �w� Vd bZm trd sg©r sn bnlotsd sgd bngnlnknfx ne z09r

Zr Zm�r/lnctkd v©sgnts ZoodZk©mf sn sgd KdqZx-Rdqqd rodbsqZk rdptdmbd: Zr enkknvr�

Oqnonr=s=nm 2�6� .r Y qdoqdrdmsYsinm ne �r

G f ,z09r. j

!
N r�f90d . ie g ir dudm
/ ie g ir ncc9

Hm oYqsibtkYq: G 1j,z091j20. j N 01j00. C � visg sgd YksdqmYsimf Ybsinm�

Oqnne� Sgd qZs©nmZk bngnlnknfx ne z09r C S1 � Sr�0 ©r sgd ©muZq©Zmsr ne sgd
S1/Zbs©nm nm sgd bngnlnknfx ne Sr�0 ©mctbdc eqnl sgd Zbs©nm nm Sr�0� Sgd
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bngnlnknfx ne Sr�0 ©r sgd dwsdq©nq ZkfdaqZ nm r � 0 fdmdqZsnqr� Sgtr vd fds
sgd dudm cdfqdd oZqs ne sg©r dwsdq©nq ZkfdaqZ0

G f ,z09r. j

!Pf
�r�0 ©e g ©r dudm

/ ©e g ©r ncc9

Sn rdd sgd �r Zbs©nm: vq©sd z09r C S1 � ,Sr<S.� Sgd qdoqdrdmsZs©nm �r<� ©r sgd
rsZmcZqc qdoqdrdmsZs©nm N r�090. ne �r : Zmc ax )z4: Dw� 3�5[ vd gZud

Pf
,�r<�. C

N r�f90d . Zr Zm �r/lnctkd�

Vd qdbnqc sg©r bZkbtkZs©nm enq rlZkk uZktdr ne r ©m sZakd enql Zs sgd dmc ne sgd
oZodq –Rdbs©nm zz(� Vd mnsd sgZs sgd qdrtksr Zfqdd v©sg sgd bZkbtkZs©nmr u©Z c©gdcqZk
gnlnknfx ©m )zz[�

2�4� QVmh svn� PdbZkk sgZs z19/ C Nts,E1. j FK1,S.: rn sgZs enq m C 1 sgd D1

sdql ne –2�1( ©r
D

n9p
1 C Gn

�
FK1,S.HG p,E r

1 .

9

R©mbd FK1,S. gZr u©qstZk bngnlnknf©bZk c©ldmr©nm z: sgd nmkx onsdms©Zkkx mnmydqn
sdqlr nm sgdD1/oZfd ne sg©r rodbsqZk rdptdmbd k©d ©m sgd ’qrs svn bnktlmr n C / Zmc
n C 0� Enq n C 0 sgd bngnlnknfx ne FK1,S. ©r bknrdkx qdkZsdc sn lnctkZq enqlr,
vd qdu©dv sg©r qdkZs©nm ©m sgd mdws rtardbs©nm�

2�4�z� LnctkVq enqlr� Kds Hr ad sgd udbsnq roZbd ne bkZrr©bZk lnctkZq enqlr enq
RK1,S. ne vd©fgs r: Zmc kds Mr  Hr ad sgd rtaroZbd ne btro enqlr� Rdd )2z[ enq
Zm dkdldmsZqx ©msqnctbs©nm sn sgdrd roZbdr� Sgdx rZs©rex

L
r/

Hr j �‹D3: D5Œ:

vgdqd D3 Zmc D5 Zqd fdmdqZsnqr ne vd©fgs 3 Zmc 5 qdrodbs©udkx� Hm oZqs©btkZq: Hr ©r
mnmydqn nmkx enq r = 1 dudm� Hm sgdrd bZrdr sgd rtaroZbd Mr gZr bnc©ldmr©nm 0� Sgd
bkZrr©bZk D©bgkdq-Rg©ltqZ ©rnlnqog©rl –rdd: d�f�: )19[( qdkZsdr lnctkZq enqlr sn sgd
bngnlnknfx ne RK1,S.0

G 0
�
RK1,S.H Rxlr,�1.


jHr21 ˙ Mr219

Vd mdws qdu©dv sgd qdkZs©nm adsvddm btro enqlr Zmc sgd rsZa©k©ydq ne sgd btro Zs
©m’m©sx� Kds N ı RK1,S. ad sgd –oZqZank©b( rtafqnto fdmdqZsdc ax sgd lZsq©w

�
0 0
/ 0


Zmc bnmr©cdq sgd lZo

OG 0
�
RK1,S.H Rxlr,�1.


�! G 0

�
N H Rxlr,�1.



©mctbdc ax ©mbktr©nm� R©mbd N j S: ©sr ’qrs bngnlnknfx v©sg Zmx bndffib©dmsr
©r r©lokx sgd bn©muZq©Zmsr ne sgd Zbs©nm: vg©bg ©r ©rnlnqog©b sn sgd roZbd ne
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©muZq©Zmsr� He w Zmc x Zqd Z aZr©r enq �1: sgd fdmdqZsnq ne N Zbsr nm Rxlr,�1. C

�‹wr: wr�0x: 9 9 9 : wxr�0: xrŒ ax rdmc©mf w 6! w Zmc x 6! w 7 x: rn sgd roZbd ne
©muZq©Zmsr ©r 0/c©ldmr©nmZk: roZmmdc ax wr � Sgd lZo  bZm ad ©cdms©’dc v©sg sgd lZo
Hr21 ˙ Mr21 ! Hr21<Mr21 –oqnidbs©nm nm sgd ’qrs eZbsnq: ydqn nm sgd rdbnmc
eZbsnq( f©udm ax sgd mnqlZk©ydc uZktd ne sgd lnctkZq enql Zs ©m’m©sx –rdd )19[(�

Vd bZm qd©msdqoqds  ©m sdqlr ne sgd bngnlnknfx ne FK1,S. tr©mf sgd rgnqs dwZbs
rdptdmbd 0! RK1,S.! FK1,S.! S1 ! 0 –rdd: d�f�: )z9[(, sg©r f©udr

G 0
�
FK1,S.H Rxlr,�1.˚ cds


jHr21 Zmc G 0

�
FK1,S.H Rxlr,�1.


j Mr219

R©mbd G 0
�
RK1,S.H Rxlr,�1.


C Hr21 ˙ Mr21 vd rdd sgZs sgd qdrsq©bs©nm ne  sn

sgd rdbnmc eZbsnq

OG 0
�
FK1,S.H Rxlr,�1.


�! G 0

�
N H Rxlr,�1.



©r ydqn: ats nm sgd ’qrs eZbsnq

OG 0
�
FK1,S.H Rxlr,�1.˚ cds


�! G 0

�
N H Rxlr,�1.˚ cds



gZr 0/c©ldmr©nmZk ©lZfd vgdm r = / ©r dudm�

2�4�1� Angnlnknfx bVkbtkVs=nmr�
KdllV 2�7� Kds G C G 0,E1. j �1� Sgdm Yr Ym �p?lnctkd:

G /
�
FK1,S.HGDp


C

!
N 11k. ie p C 3k

/ nsgdqvird9

G 0
�
FK1,S.HGDp


C

(iiii:
iiii8

/ ie p ir ncc

Vp OC

L

/˝f;
p
1

Sp9f ˚ N 1d 90n�1d . ie p ir dudm

vgdqd Sp9f C Mp21�1f ie g ir dudm Ymc Hp21�1f ie g ir ncc� Hm disgdq bYrd Sp9f ir
sqiuiYk Yr Ym �p?lnctkd�
QdlVqh 2�8� Sgd enqltkZ ©m sgd rsZsdldms Zanud f©udr sgd enkknv©mf oZssdqm enq sgd
’qrs edv Vp0

V/ C /

V1 C ,M3 ˚ N 01..

V3 C ,M5 ˚ N 03..˙ ,H3 ˚ N 1901..

V5 C ,M7 ˚ N 05..˙ ,H5 ˚ N 1903..˙ ,M3 ˚ N 11901..

V7 C ,M0/ ˚ N 07..˙ ,H7 ˚ N 1905..˙ ,M5 ˚ N 11903..˙ ,H3 ˚ N 12901..

V0/ C ,M01 ˚ N 00/..˙ ,H0/ ˚ N 1907..˙ ,M7 ˚ N 11905..˙ ,H5 ˚ N 12903..

˙ ,M3 ˚ N 13901..9
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Gnvdudq: sgd c©ldmr©nm neHj ©r 0 enq j C 3: 5: 7: 0/: Zmc gdmbd sgd c©ldmr©nm neMj

©r sq©u©Zk ©m sgnrd cdfqddr� Sgd lnctkd M01 ©r 0/c©ldmr©nmZk: rn vd rdd ©msdqdrs©mf
lnctkZq enqlr dmsdq©mf sgd o©bstqd rsZqs©mf v©sg V0/� Tr©mf sg©r ©menqlZs©nm: sgd
Zanud k©rs r©lok©’dr sn

V/ C /

V1 C /

V3 C N 1901.

V5 C N 1903.

V7 C N 1905. ˙ N 12901.

V0/ C N 00/. ˙ N 1907. ˙ N 12903.9

Oqnne� Vd ’qrs cdbnlonrd sgd bndffib©dmsr GDp ©msn ©qqdctb©akd bnlonmdmsr tr©mf
Rbgtq-Vdxk ctZk©sx� R©mbd G gZr c©ldmr©nm 1: sg©r f©udr GDp j

<
� Q�G ˚ N�0 :

vgdqd sgd rtl ©r nudq Zkk oZqs©s©nmr ne p ©msn Zs lnrs 1 o©dbdr: ©�d�:  C ,p � j: j.�
Mnv G /

�
FK1,S.HGDp


©r dptZk sn sgd FK1,S./©muZq©Zmsr ne GDp : rn vd Zqd

knnh©mf enq sgd sq©u©Zk qdoqdrdmsZs©nmr Q�G ZoodZq©mf ©m sgd Rbgtq-Vdxk enqltkZ� Ax
KdllZ 2�2 vd gZud Q p�j9j.G j Rxlp�1j G˚ cdsj : vg©bg ©r bkdZqkx sq©u©Zk nmkx ©e
p C 1j Zmc j ©r dudm� Sgdqdenqd Zr Zm �p/lnctkd vd gZud

G /
�
FK1,S.HGDp


C

!
N 1k91k.0 C N 11k. ©e p C 3k:

/ nsgdqv©rd9

Enq sgd ’qrs bngnlnknfx vd gZud

G 0
�
FK1,S.HGDp


C

L

/˝j˝
p
1

G 0
�
FK1,S.H Q p�j9j.G˚ N p�j9j.0



C

L

/˝j˝
p
1

G 0
�
FK1,S.H Q p�j9j.G


˚ N p�j9j.0

C

L

/˝j˝
p
1

G 0
�
FK1,S.H Rxlp�1j G˚ cdsj


˚ N p�j9j.0

C

L

/˝j˝
p
1

G 0
�
FK1,S.H Rxlp�1j G˚ cdsj


˚ N 1j 90n�1j.9

Sgd bnlotsZs©nmr ©m Rdbs©nm 2�4�z mnv f©ud

G 0
�
FK1,S.H Rxlq G˚ cdsV


C

(i:
i8
/ ©e q ©r ncc:
Mq21 ©e q Zmc Z Zqd dudm:
Hq21 ©e q ©r dudm Zmc Z ©r ncc9
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Rtars©sts©mf q C p � 1j: Z C j ©msn sgdrd enqltkZr Zmc tr©mf sgd eZbs sgZs
H1 C / bnlokdsdr sgd bZkbtkZs©nm�

Vd mnv gZud sgd snnkr vd mddc sn bnlokdsdkx bnlotsd sgd bngnlnknfx ne z19r

Zr Zm �r/lnctkd�

Sgdnqdl 2�z9� Sgd bngnlnknfx ne z19r ir

G f ,z19r. C

(iiii:
iiii8

N 11k. ˝ N r�3k. g C 3k ı r:

/ g C 3k7 1:

V1k ˝ N r�1k. g C 1k7 0 ı r 7 0:

/ nsgdqvird:

vgdqd V1k ir sgd lnctkd cdzmdc im sgd rsYsdldms ne KdllY 2�7�

Oqnne� Enq Zkk q  1 sgd c©fldqdms©Zk nm sgd q/sg oZfd ne sgd KdqZx-Rdqqd rodbsqZk
rdptdmbd gZr a©cdfqdd ,q:�q 7 0.� R©mbd nmkx sgd ’qrs svn bnktlmr Zqd mnmydqn Zkk
c©fldqdms©Zkr Zqd snn v©cd sn ad mnmydqn: rn D1 C D0 Zmc

G j,z19r. j G /
�
FK1,S.HG j,E r

1 .

˙G 0

�
FK1,S.HG j�0,E r

1 .

9

Ax KdllZr 2�3 Zmc 2�7 vd gZud

G /


FK1,S.HG j,E r
1 .

j G /


FK1,S.HGDj

˝ N r�j.



j G /


FK1,S.HGDj

˝ N r�j.

j

!
N 11k. ˝ N r�3k. ©e j C 3k ı r:

/ nsgdqv©rd:

vgdqd sgd rdbnmc ©rnlnqog©rl gnkcr adbZtrd sgd FK1,S. Zbs©nm nm GDj bnlltsdr
v©sg sgd �j �r�j Zbs©nm Zmc sgd �r�j Zbs©nm ©r sq©u©Zk�

Vd bZkbtkZsd sgd ©qqdctb©akd cdbnlonr©s©nm ne N 11k. ˝ N r�3k. tr©mf sgd O©dq©
qtkd: vg©bg rZxr sgZs sgd bnlonmdmsr Zqd nasZ©mdc ax Zcc©mf r�3k anwdr ©m c©fldqdms
bnktlmr sn sgd Xntmf c©ZfqZl enq  C ,11k.� Sgd nmkx kdfZk vZx sn cn sg©r ©r sn ots
/: 0: nq 1 anwdr ©m Z mdv anssnl qnv Zmc Zcc sgd qdrs sn sgd ’qrs qnv� Sgd qdrtks©mf
oZqs©s©nmr Zqd ,r � 3k � i: 11k�0: i . enq i C /: 0: 1�

Sgd rdbnmc rtllZmc ©r

G 0
�
FK1,S.HG j�0,E r

m .

j G 0

�
FK1,S.HGDj�0


˝ N r�j20.9

Ax KdllZ 2�7: G 0,FK1,S.HGDj�0. ©r mnmydqn nmkx vgdm j ©r ncc: ©m vg©bg bZrd
vd gZud ©cdms©’dc ©s Zr Zm �j�0/lnctkd vg©bg vd mZldc Vj�0� Hmctb©mf sg©r to
sn �r oqnctbdr

�
r

j�0


bno©dr ne Vj�0: odqltsdc ax sgd Zbs©nm ne �r �
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Sgd ’qrs edv qnvr Zmc bnktlmr ne sgd rodbsqZk rdptdmbd knnh k©hd sg©r0

N r.

/

/

/

N 11. ˝ N r�3.

/

/

/

N 13. ˝ N r�7.

/

/

/

V1 ˝ N r�1.

/

V3 ˝ N r�3.

/

V5 ˝ N r�5.

/

V7 ˝ N r�7.

/

/

/

/

/

/

/

/

/

/

/

R©mbd D1 C D0: sgd qdrtks enkknvr�

QdlVqh 2�zz� Sgd c©ldmr©nm neN 11k. bZm ad bnlotsdc ax sgd gnnh/kdmfsg enqltkZ
–rdd: d�f�: )z4[(, ©s ©r sgd 1k/sg BZsZkZm mtladq B1k C

0
1k20

�
3k
1k


� Sgd ©mctbdc

qdoqdrdmsZs©nm N 11k. ˝N r�3k. C G 3k,z19r. bnmr©rsr ne
�

r
3k


bno©dr ne sg©r: rn gZr

c©ldmr©nm dptZk sn

0

1k7 0

 
3k

1k

  
r

3k

 
C

rŠ

,r � 3k.Š,1k7 0.Š,1k.Š
9

He r  3k7 1 sgdm sgd ©qqdctb©akd cdbnlonr©s©nm ne N 11k. ˝ N r�3k. nasZ©mdc ax
sgd O©dq© qtkd ©r

N 11k. ˝ N r�3k. C N r�3k21911k�0. ˙ N r�3k20911k�090. ˙ N r�3k911k.

QdlVqh 2�z1� Tr©mf sgd cdbnlonr©s©nm ne Vp ©msn ©qqdctb©akd �p/lnctkdr ©m
PdlZqh 2�8 nmd bZm trd sgd O©dq© qtkd sn nasZ©m sgd cdbnlonr©s©nm ne G f ,z19r.

©msn ©qqdctb©akd �r/lnctkdr enq ncc g � Enq dwZlokd

G 6,z190/. C V5 ˝N 3. C N 1903. ˝N 3. C N 5903.˙N 491902.˙N 4904.˙N 391903.9

Sgd c©ldmr©nm Zmc lnctkd rsqtbstqd ne sgd bngnlnknfx ne z09r Zmc z19r enq
r ı 0/ Zqd rtllZq©ydc ©m sgd sZakdr Zs sgd dmc ne sgd oZodq�
QdlVqh 2�z2� Sgd bZkbtkZs©nm ne sgd lZo nm bngnlnknfx ©mctbdc ax ©mbktr©nm
N ! FK1,S. ©m Rdbs©nm 2�4�z snfdsgdq v©sg sgd cdbnlonr©s©nm

G 0
�
FK1,S.HGDp


C

L

/˝j˝
p
1

G 0
�
FK1,S.H Rxlp�1j G˚ cdsj


˚ N 1j 90n�1j.9
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f©udm ©m sgd oqnne ne KdllZ 2�7 rgnvr sgZs sgd ©lZfd ne sgd lZo

G 0
�
FK1,S.HGDp


�! G 0

�
N HGDp



©r ©rnlnqog©b sn
L

1j;p9 j ncc

N 1j 90n�1j. enq p dudm� Bnla©m©mf v©sg sg©r v©sg Sgdnqdl 2�z9

f©udr Z oqnidbs©nm

G f ,z19r. �!
L

1j;f�09 j ncc

N 1j 90d�1j�0. ˝ N r�f20.

enq g ncc� Sg©r oqnidbs©nm v©kk ad trdetk enq bnmrsqtbs©mf m©bd gnlnknfx bkZrrdr eqnl
bngnlnknfx bkZrrdr: vg©bg vd cn ©m Rdbs©nm 3�2�

2�5� .qa=sqVqx qVmh� Sgd qdoqdrdmsZs©nm sgdnqx vd trdc sn bnlotsd sgd bngnlnk/
nfx ne z19r f©udr ©menqlZs©nm Zants sgd bngnlnknfx ne zm9r enq Zkk uZktdr ne m� Hm
sg©r rdbs©nm vd rgnv gnv sg©r vnqhr�
Sgdnqdl 2�z3� He r  m,1k 7 0. sgdm G 1km,zm9r. bnmsYimr sgd �r?lnctkd
N r�1km9m1k. Yr Y ciqdbs rtllYmc visg ltksiokibisx 0� Hm oYqsibtkYq:G 1km,zm9r. ¤ /

enq Ykk r  1km7 m�

Oqnne� Sgd D1 sdql ne sgd rodbsqZk rdptdmbd –2�1( ©r Gn
�
Nts,Em.HG

p,E r
m .

� Sgd

n C / bnktlm ©r rsqZ©fgsenqvZqc sn bZkbtkZsd adbZtrd ©s ©r r©lokx Z bZkbtkZs©nm
ne FKm,S. ©muZq©Zmsr ne Z vdkk/tmcdqrsnnc lnctkd� Sgd nsgdq bnktlmr bnmr©rs ne
fqntor sgZs Zqd mns hmnvm: rn ntq rsqZsdfx v©kk ad sn knnh enq �r/qdoqdrdmsZs©nmr ©m
sgd n C / bnktlm sgZs bZmmns ZoodZq ©m sgd nsgdq bnktlmr� Rtbg Z qdoqdrdmsZs©nm
bZmmns rtoonqs Z mnmsq©u©Zk c©fldqdms©Zk: Zr Zkk c©fldqdms©Zkr Zqd �r/dpt©uZq©Zms: rn
rtqu©udr sn D0 Zmc gdmbd sn G,zm9r.�

Sgd Zbs©nm ne Nts,Em. nm G C G 0,Em. j �m eZbsnqr sgqntfg sgd trtZk Zbs©nm ne
FKm,S. nm G: Zmc Zr adenqd: tr©mf KdllZ 2�3 vd gZud

G /
�
Nts,Em.HG

p,E r
m .

C G /

�
Nts,Em.HGDp

˝ N r�p.



C G /
�
Nts,Em.HGDp


˝ N r�p.

C G /
�
FKm,S.HGDp


˝ N r�p.9

Ax Rbgtq-Vdxk ctZk©sx: GDp j
<
i�iCp Q�G˚N�0 : vgdqd Q�G ©r sgd ©qqdctb©akd

FKm/qdoqdrdmsZs©nm bnqqdronmc©mf sn � Hs enkknvr eqnl sgd bgZqZbsdq enqltkZ )z4:
Sgdnqdl 5�2[: sgZs Q�G ©r 0/c©ldmr©nmZk ©e Zmc nmkx ©e p ©r Z ltks©okd ne m: rZx p C jm

Zmc  C ,jm.� Hm sg©r bZrd Q jm.G ©r sgd 0/c©ldmr©nmZk FKm,�./qdoqdrdmsZs©nm vg©bg
©r sgd jsg onvdq ne sgd cdsdql©mZms –sgd Rbgtq onkxmnl©Zk ©r Qjm C ,w0w1 9 9 9 wm.

j(�
Sgtr Q�G ©r Z sq©u©Zk FKm,S./lnctkd nmkx vgdm p C 1km ©r Zm dudm ltks©okd ne m
Zmc  C ,,1k.m.� Vd bnmbktcd sgZs G /

�
Nts,Em.HG

p,E r
m .

C / tmkdrr p C 1km

©m vg©bg bZrd vd gZud

G /
�
Nts,Em.HG

1km,E r
m .

C N  1k.m.0 ˝ N r�1km. C N m1k. ˝ N r�1km.9
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Tr©mf sgd O©dq© qtkd sn cdbnlonrd sg©r qdoqdrdmsZs©nm: vd rdd sgZs Zr knmf Zr
r � 1km  m nmd ne sgd sdqlr vd fds ©r N r�1km9m1k.: nasZ©mdc ax Zcc©mf nmd anw
adknv dZbg dw©rs©mf bnktlm Zmc sgd qdrs sn sgd q©fgs ne sgd ’qrs qnv, sg©r ©r ©kktrsqZsdc
©m E©ftqd 5�

m

1k

E©ftqd 5� .cc©mf anwdr sn ,m1k. sn nasZ©m sgd Xntmf c©ZfqZl enq nmd sdql ne sgd ©mctbdc
lnctkd N�m1k. ˝ N�q�1km.

Vd gZud rgnvmN r�1km9m1k. nbbtqr ©mD/91km
1 � Vd mnv bkZ©l ©s cndr mns ZoodZq

©m Zmx qnv adknv sgd 1km/sg qnv: rn sgZs Zkk c©fldqdms©Zkr eqnl N r�1km9m1k. ltrs
uZm©rg: Zmc N r�1km9m1k. rtqu©udr ©m G,zm9r.� R©mbd

D
n9p
1 C Gn

�
Nts,Em.:G

p,E r
m .


C Gn
�
Nts,Em.:GDp

˝ N r�p.



C

L
i�iCp

Gn
�
Nts,Em.: Q�G˚ N�0 ˝ N r�p.



C

L
i�iCp

Gn ,Nts,Em.: Q�G.˚ N�0 ˝ N r�p.:

©s rtffibdr sn rgnv sgZs N r�1km9m1k. bZmmns nbbtq Zr Z sdql ©m Zmx ne sgd ©mctbdc
lnctkdr N�0 ˝ N r�p. v©sg gg C p ; 1km� Sgd ©r sgd bZrd adbZtrd sgd ’qrs qnv ne
Zmx c©ZfqZl ZoodZq©mf ©m N�0 ˝ N r�p. gZr kdmfsg Zs kdZrs r � p = r � 1km�

QdlVqh 2�z4� Sgd lnctkd N r�1km9m1k. trdc ©m sgd Zanud oqnne ©r nmkx Z s©mx
o©dbd ne D/91km

1 C G /
�
Nts,Em.HG

p,E r
m .

� Hs rddlr k©hdkx sgZs Z ltbg kZqfdq oZqs

rtqu©udr sn ©m’m©sx ©m sgd rodbsqZk rdptdmbd Zmc sgtr bnmsq©atsdr sn sgd bngnlnknfx
ne zm9r �

3� Rtafqntor rtoonqs=mf gnlnknfx bkVrrdr =m s�4n Vmc s14n

Hm kZsdq rdbs©nmr ne sgd oZodq ©s v©kk ad lnqd mZstqZk sn vnqh v©sg gnlnknfx sgZm
bngnlnknfx� Sgd tm©udqrZk bndffib©dms sgdnqdl enqlZkkx Zkknvr tr sn cn sg©r: r©mbd vd
gZud ’m©sd/c©ldmr©nmZk gnlnknfx fqntor Zmc bndffib©dmsr ©m Z ’dkc� Hm sg©r rdbs©nm
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vd rgnv sgZs ©m qZmh z Zmc 1 vd bZm Zkrn cdrbq©ad rnld gnlnknfx bkZrrdr lnqd
c©qdbskx Zr bkZrrdr rtoonqsdc nm bdqsZ©m dZr©kx tmcdqrsnnc rtafqntor�

3�z� QVmh nmd� Sgd r©stZs©nm enq qZmh z ©r pt©sd r©lokd rn vd cdrbq©ad sg©r ’qrs� Ax
Oqnonr©s©nm 2�6 sgd ncc/c©ldmr©nmZk bngnlnknfx ne z09r uZm©rgdr Zmc sgd ©mbktr©nm
neSr�0 ©msn z09r ©mctbdr Zm ©rnlnqog©rl nm bngnlnknfx ©m dudm cdfqddr: gdmbd sg©r
gnkcr Zkrn enq gnlnknfx� Sg©r ©lok©dr sgZs sgd sno gnlnknfx bkZrr ne Zmx rtafqnto
ne dudm qZmh ©m Sr�0 lZor sn Z mnmsq©u©Zk bkZrr ©mG,z09r.: ZmcG,z09r. gZr Z aZr©r
ne rtbg bkZrrdr� He r C 1j 7 0 sgdm sgd dms©qd rtafqnto Sr�0 C S1j gZr dudm qZmh
Zmc ©sr sno gnlnknfx bkZrr lZor sn Z mnmsq©u©Zk bkZrr �j 1 G1j,z091j20.: vg©bg ©r
vdkk cd’mdc to sn r©fm� Sgd bkZrr �j v©kk ad trdc sn bnmrsqtbs sgd Lnq©sZ bkZrr j ©m
Rdbs©nm 4�z�

3�1� QVmh svn0 dudm gnlnknfx cdfqdd� Mnv vd stqm sn qZmh 1: vgdqd G,z19r.

©r bnmr©cdqZakx lnqd bnlok©bZsdc� Sg©r dwsqZ bnlok©bZs©nm ©r qdkZs©udkx l©kc ©m
dudm cdfqddr: rn vd dwZl©md sgnrd ’qrs� Hs rtffibdr sn bnmr©cdq G3j,z19r. r©mbd
G3j21,z19r. C / ax Sgdnqdl 2�z9�

MnsVs=nm� Sgqntfgnts sgir rdbsinm Ymc sgd mdws vd zw fdmdqYsnqr w Ymc x enq E1

Ymc vd kds w Ymc x cdmnsd sgdiq ilYfdr im G0,E1.: visg w Ymc x sgd ctYk aYrir
ne G 0,E1.� Td Ykrn rds IG C G0,E1., sgd mnsYsinm ir ldYms sn cirsimftirg is eqnl
G C G 0,E1.�

Enq c©rin©ms rtardsr H Zmc I ne _0: 1: 9 9 9 : rf kds @G9I ad sgd Zadk©Zm rtafqnto
ne E r

1 bnmr©rs©mf ne r/stokdr v©sg onvdqr ne w ©m sgd H bnnqc©mZsdr: onvdqr ne x
©m sgd I bnnqc©mZsdr: Zmc sgd ©cdms©sx ©m sgd nsgdq bnnqc©mZsdr� Vd gZud ©mbktr©nmr
@G9I  E r

1  z19r : Zmc vd kds �G9I 1 G,z19r. ad sgd ©lZfd ne Z fdmdqZsnq ne sgd
sno/c©ldmr©nmZk gnlnknfx ne @G9I �

Oqnonr=s=nm 3�z� He gH g C gI g C 1j enq rnld j sgdm sgd bkYrr �G9I 1 G3j,z19r. ir
mnmydqn Ymc sgdrd bkYrrdr �G9I fdmdqYsd G3j,z19r.�

Oqnne� E©qrs vd rgnv sgZs �G9I ©r mnmydqn vgdm gH g C gI g C 1j enq rnld j  0�
–Gdqd r  3j r©mbd @G9I  E r

1 �( Vd cn sg©r ax ’mc©mf Z bngnlnknfx bkZrr
©m G 3j,z19r. sgZs oZ©qr mnmsq©u©Zkkx v©sg �G9I �

Ax KdllZ 2�7 vd gZud G 0,FK1,S.HGD3j�0. C /� Sgdqdenqd

G 0
�
FK1,S.HG 3j�0,E r

1 .

C G 0

�
FK1,S.HGD3j�0


˝ N r�3j. C /:

Zmc
G 3j,z19r. j G /

�
FK1,S.HG 3j,E r

1 .

j G /

�
FK1,S.HGD3j


˝ N r�3j.9

Sgtr sn bnlotsd G 3j,z19r. Zr Zm�r/lnctkd ©s rtffibdr sn tmcdqrsZmc sgd ©muZq©Zmsr
ne sgd c©ZfnmZk Zbs©nm ne FK1,S. nm GD3j � .r Z FK1,S./lnctkd: GD3j ©r sgd rZld
Zr G˙3j : Zmc vd cdrbq©ad sgd –bkZrr©bZk( Zmrvdq adknv�
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. rsqZ©fgsenqvZqc bZkbtkZs©nm rgnvr sgZs sgd c©ZfnmZk Zbs©nm ne Zm dkdldms
S 1 FK1,S. nm G ˚ G rdmcr   C w ˚ x � x ˚ w sn ,cdsS .   � Sgd
c©ZfnmZk Zbs©nm nm G˙3j rdmcr , .˙1j sn ,cdsS .1j, .˙1j : rn r©mbd cdsS C ˙0

Zmc 1j ©r dudm sg©r ©r Zm ©muZq©Zms� .mx odqltsZs©nm ne sgd ©mc©bdr _0: 9 9 9 : 3jf
oqnctbdr Zmnsgdq ©muZq©Zms: Zmc sgd ©muZq©Zmsr cd’mdc ©m sg©r vZx roZm sgd dms©qd
roZbd ne ©muZq©Zmsr –rdd: d�f�: )z4[ enq cdsZ©kr(� Mnsd sgZs dZbg sdql ©m dZbg ne sgdrd
©muZq©Zmsr gZr Zm dptZk mtladq ne w@r Zmc x@r: rn sg©r ©r sqtd ne Zmx ©muZq©Zms�

Rtoonrd ’qrs sgZs r C 3j Zmc kds H C _0: 2: 9 9 9 : 3j � 0f: sgd ncc ©mc©bdr: Zmc
I C _1: 3: 9 9 9 : 3jf: sgd dudm ©mc©bdr� Sgdm sgd ©lZfd neG3j,@G9I . j G0,S.˚  ˚

G0,S. ©mG0,E
3j
1 . j IG˚   ˚ IG ©r fdmdqZsdc ax y C w˚x˚   ˚w˚x� R©mbd sg©r

lZsbgdr sgd ’qrs sdql ne , .˙1j : sgd bngnlnknfx bkZrr , .˙1j 1 G 3j,z193j.

oZ©qr mnmsq©u©Zkkx v©sg �G9I : vg©bg ©r sgd ©lZfd ne y ©m G3j,z193j.� Sg©r rgnvr
sgZs �G9I ©r mnmydqn� Odqlts©mf sgd ©mc©bdr oqnctbdr nsgdq mnmydqn bkZrrdr �G9I sgZs
roZm G3j,z193j. r©mbd sgd bnqqdronmc©mf bngnlnknfx bkZrrdr roZm G 3j,z193j.�

He r = 3j: Zmx ne sgd mZstqZk ©mbktr©nmrz193j ! z19r –f©udm ax fkt©mf dwsqZ kdZudr
sn sgd kdZe udqs©bdr ne W193j Zmc dwsdmc©mf lZor ax sgd ©cdms©sx( ©mctbdr Zm ©midbs©nm
G3j,z193j.! G3j,z19r.lZoo©mf dZbg �G9I mnmsq©u©Zkkx� Nm gnlnknfx: sgd ©lZfd
ne sg©r lZo cdodmcr nmkx nm sgd ©mbktr©nm _0: 9 9 9 : 1jf! _0: 9 9 9 : rf ne kdZe udqs©bdr�
R©mbd G3j,z19r. C G3j,z193j. ˝ N r�3j.: sgdrd bkZrrdr roZm Zkk ne G3j,z19r.�

QdlVqh 3�1� He H Zmc I Zqd c©rin©ms rtardsr ne _0: 9 9 9 : rf ne c©fldqdms r©yd: sgdm �G9I

©r sq©u©Zk adbZtrd sgd sno/c©ldmr©nmZk gnlnknfx bkZrr ne@G9I ©r Z r©lokd sdmrnq v©sg
Zm tmdptZk mtladq ne w@r Zmc x@r: rn dudqx ©muZq©Zms duZktZsdr sq©u©Zkkx nm ©s�

QdlVqh 3�2� Sgd bkZrrdr �G9I 1 G3j,z19r. Zqd mns k©mdZqkx ©mcdodmcdms� Sgdqd
Zqd rdudqZk onrr©akd vZxr sn nasZ©m Z rtards ne sgdrd bkZrrdr vg©bg enql Z aZr©r
ne G3j,z19r.� R©mbd sgd c©ldmr©nm ne G3j,z19r. ©r bknrdkx qdkZsdc sn sgd c©ldmr©nm
ne N 1j91j.: vg©bg ©r dptZk sn sgd BZsZkZm mtladq B1j : nmd bZm trd bnla©mZsnq©Zk
naidbsr rtbg Zr mnm/bqnrr©mf oZqs©s©nmr nq Xntmf sZakdZtw sn cdrbq©ad rtbg Z aZr©r�
Gdqd ©r nmd onrr©akd cdrbq©os©nm ne Z aZr©r�

AkV=l� Sgd roYbd G3j,z19r. gYr Y aYrir bnmrirsimf ne sgnrd �G9I enq vgibg H C
_g0 ; g1 ;    ; g1jf Ymc I C _i0 ; i1 ;    ; i1jf Yqd cirinims rtardsr
ne _0: 9 9 9 : rf rtbg sgYs gs ; is enq dYbg s C 0: 9 9 9 : 1j�

Sgd oqnne ne sg©r ©munkudr Z cddodq trd ne qdoqdrdmsZs©nm sgdnqx rn vd v©kk mns
f©ud ©s gdqd�

3�2� QVmh svn0 ncc gnlnknfx cdfqdd� Bnmrsqtbs©mf bkZrrdr ne ncc gnlnknfx
cdfqdd ©r lnqd c©ffibtks r©mbd mn rtafqntor ne E r

1 rtoonqs rtbg bkZrrdr� .r Z qdrtks
vd ltrs trd rk©fgskx lnqd bnlok©bZsdc rtafqntor ne z19r � Vd trd sgd rZld mnsZs©nm
Zr ©m sgd oqdu©ntr rdbs©nm enq fdmdqZsnqr ne E1 Zmc ©sr gnlnknfx Zmc bngnlnknfx�

E©w c©rin©ms rtardsr H: I  _0: 9 9 9 : rf� Kds AG9I j E
iG i
1  SiI i ad sgd rtafqnto

ne E r
1 bnmr©rs©mf ne r/stokdr v©sg Zqa©sqZqx dkdldmsr ©m sgd H bnnqc©mZsdr: onvdqr
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ne w ©m sgd I /bnnqc©mZsdr Zmc sgd ©cdms©sx ©m bnnqc©mZsdr mns ©mcdwdc ax H nq I �
PdbZkk sgZs z19r lZor nmsn z19/ j FK,1:S. v©sg hdqmdk E r

1 � Kds N j S cdmnsd
sgd tm©onsdms rtafqnto ne FK1,S. fdmdqZsdc ax

�
0 0
/ 0


: bnqqdronmc©mf sn sgd –ntsdq(

Ztsnlnqog©rl ne E1 ’w©mf w Zmc rdmc©mf x sn wx� K©es sgd fdmdqZsnq ne N sn Zm
dkdldms ! 1 z19r sgZs vqZor sgd x/knno ne W19r Zqntmc ansg ©srdke Zmc sgd w/knno:
Zmc ’wdr sgd w/knno Zmc Zkk kdZudr� Sg©r mnqlZk©ydr AG9I : Zmc vd cd’md LG9I sn ad
sgd rtafqnto ne z19r fdmdqZsdc ax ! Zmc AG9I � Vd mnv gZud Z bnlltsZs©ud c©ZfqZl

0 E r
1 z19r FK1,S. 0

0 AG9I LG9I N 09

Mnsd sgZsLG9I rok©sr Zr sgd oqnctbsLG SiI i vgdqdLG CLG9� ZmcSiI i C A�9I �
Vd v©kk ad ©msdqdrsdc ©m sgd bZrdr vgdm gH g Zmc gI g Zqd dudm: Zmc vd kds

gH g 7 gI g C 1j� Sgd sno/c©ldmr©nmZk gnlnknfx ne AG9I ©r G1j,AG9I . j IG˙iG i ˚
IW˙iI i: vgdqd IW j � ©r sgd rtaroZbd ne IG C G0,E1. roZmmdc ax w� Eqnl sgd
KdqZx-Rdqqd rodbsqZk rdptdmbd ©s enkknvr sgZs G,LG9I . uZm©rgdr Zanud c©ldmr©nm
1j 7 0 Zmc G1j20,LG9I . C G0

�
N HG1j,AG9I .


�

3�2�z� Sgd bVrd �H�fi1� Sgd ZmZkxr©r ne sgd bZrd gH g C 1 ©r dZr©dq sgZm sgd fdmdqZk
bZrd Zmc v©kk rtffibd enq ntq bnmrsqtbs©nm ne sgd D©rdmrsd©m bkZrrdr ©m Rdbs©nm 4�5: rn
vd adf©m v©sg sg©r bZrd�

Vd ’qrs bnlotsd G1j20,LG9I .� Eqnl sgd rok©ss©mf LG9I CLG  SiI i vd gZud

G1j20,LG9I . j G2,LG .˚G1j�1,S1j�1. j G2,LG . j G0

�
N HG1,AG9�.


9

R©mbdN j S sgd ’qrs gnlnknfxG0

�
N HG1,AG9�.


©r itrs sgd ©muZq©Zmsr ne sgd Zbs©nm

ne N nm G1,AG9�. C IG ˚ IG� Sg©r ©r sgd c©ZfnmZk Zbs©nm: vgdqd N Zbsr nm IG ax
rdmc©mf w ! w Zmc x ! w7 x� Hs ©r dZrx sn bnlotsd sgZs sgd roZbd ne ©muZq©Zmsr ©r
1/c©ldmr©nmZk: roZmmdc ax w˚ w Zmc  C w˚ x � x˚ w� Sgtr

G1j20,LG9I . j G0

�
N HG1j,AG9I .


j ‹G1j,AG9I .Œ

N
j ‹ IG˙1

˚ IW˙1j�1ŒN j �1

v©sg aZr©r w1j Zmc  ˚ w1j�1�
Sgd bkZrr ©m G1j20,LG9I . bnqqdronmc©mf sn  ˚ w1j�1 ©r sgd nmd vgnrd

©lZfd kG9I ©m G1j20,z19r. v©kk ad trdc Zr Z at©kc©mf aknbh enq D©rdmrsd©m bkZrrdr�
Hm Rdbs©nm 6�1 vd f©ud Z c©fldqdms: lnqd fdnldsq©b bnmrsqtbs©nm ne sg©r bkZrr Zr sgd
©lZfd ne sgd etmcZldmsZk bkZrr ne Z lZm©enkc lZoodc ©msn Z lnctk© roZbd ne fqZogr�

Sgd mZstqZk Zbs©nmr ne �G C �1 Zmc �I C �1j�1 nm G1j20,LG9I . Zqd dZrx
sn cdrbq©ad r©mbd sgdrd svn rxlldsq©b fqntor Zbs rdoZqZsdkx nm sgd eZbsnqr ne sgd
rok©ss©mf LG9I CLG SiI i� Enq�G sgd sqZmronr©s©nm  ©msdqbgZmfdr sgd E1 eZbsnqr
ne E 1

1 : rn ,w ˚ w. C �w ˚ w r©mbd sgd bqnrr oqnctbs ©m sgd Jémmdsg enqltkZ ©r
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Zms©/rxlldsq©b� Enq sgd bkZrr  C w˚x�x˚w vd gZud , . C  r©mbd vd fds nmd
l©mtr r©fm eqnl sgd l©mtr r©fm ©m  Zmc Zmnsgdq eqnl Zms©/rxlldsqx ©m sgd Jémmdsg
enqltkZ� Enq Zm dkdldms  1 �I sgd Zbs©nm nm w1j�1 ©r itrs ax sgd r©fm ne  �

AdbZtrd ne sgd Zms©/rxlldsq©b Zbs©nm ne �I : sgd bkZrrdr kG9I 1 G1j20,z19r.

Zqd vdkk cd’mdc nmkx to sn r©fm� Vd mnv rgnv sgdx Zqd mnmsq©u©Zk Zmc cdrbq©ad gnv
ltbg ne G1j20,z19r. sgdx Zbbntms enq�
Oqnonr=s=nm 3�3� Enq H: I  _0: 9 9 9 : rf visg gH g C 1 Ymc gI g C 1j � 1  1

sgd lYo G1j20,LG9I . ! G1j20,z19r. imctbdc ax imbktrinm gYr 0?cildmrinmYk
ilYfd roYmmdc ax kG9I : Ymc sgd �r?lnctkd fdmdqYsdc ax kG9I ir irnlnqogib sn
N 1901j�1. ˝ N r�1j.�

Hm oZqs©btkZq: vgdm r C 1j sgd bkZrrdr kG9I fdmdqZsd G1j20,z191j. nmkx vgdm
j ı 2, sg©r enkknvr eqnl Sgdnqdl 2�z9�

Oqnne� Sn oqnud sgZs kG9I ©r mnmydqn vd ’mc Z bngnlnknfx bkZrr sgZs oZ©qr
mnmsq©u©Zkkx v©sg ©s�

.rrtld ’qrs sgZs r C 1j� Sn r©lok©ex mnsZs©nm vd Zkrn Zrrtld H C _0: 1f Zmc
I C _2: 9 9 9 : 1jf Zmc rds A C AG9I : L C LG9I Zmc k C kG9I � Sgd lZo eqnl
G 1j20,z191j. j G 0

�
FK1,S.HG 1j,E 1j

1 .


sn G 1j20,L. ©mctbdc ax sgd ©mbktr©nm
L '! z191j eZbsnqr Zr

G 0
�
FK1,S.HG 1j,E 1j

1 .

�! G 0

�
N HG 1j,E 1j

1 .

�! G 0

�
N HG 1j,A.



vgdqd sgd ’qrs lZo ©r ©mctbdc ax sgd ©mbktr©nm N '! FK1,S. Zmc sgd rdbnmc ax sgd
lZo ne bndffib©dmsr ©mctbdc ax A '! E 1j

1 �
Hm PdlZqh 2�z2 vd on©msdc nts sgZs sgd ’qrs lZo ©r Z rtqidbs©nm nmsn sgd ncc

sdqlr ne sgd cdbnlonr©s©nm ne G 0
�
N HG 1j,E 1j

1 .


©msn ©qqdctb©akd �1j/lnctkdr�
Gdqd ©r Z lnqd dwok©b©s cdrbq©os©nm ne sg©r lZo� R©mbd N j S: enq Zmx N /lnctkd T
vd gZud G 0,N HT . j TN � He T ©r Z udbsnq roZbd sgdqd ©r Z bZmnm©bZk ©rnlnqog©rl
,T .N j ,T N . –rdmc©mf e sn ©sr qdrsq©bs©nm sn T N (� Hm oZqs©btkZq: tr©mf sgd
tm©udqrZk bndffib©dms sgdnqdl vd fds mZstqZk ©rnlnqog©rlr

G 0
�
N HG 1j,E 1j

1 .

C

G 1j,E 1j

1 .

N
j
�
‹G1j,E

1j
1 .ŒN


C
�
‹G0,E1.

˙1j
˚ ZksŒN


C
�
‹ IG˙1jŒN


˚ Zks:

vgdqd Zks qdedqr sn sgd�1j/Zbs©nm� Mnv qdbZkk sgZs sgd roZbd neN /©muZq©Zmsr ©m IG˚ IG
©r roZmmdc ax  Zmc w1� R©mbd IG ˚ IG C

P1 IG ˙ Rxl1 IG: sg©r rgnvr sgZs sgd
rtaroZbd ne N /©muZq©Zmsr ©m dZbg rtllZmc ©r 0/c©ldmr©nmZk� Sg©r ©r Z rodb©Zk
©mrsZmbd ne sgd fdmdqZk eZbs sgZs sgd roZbd neN /©muZq©Zmsr ©m ,

P1 IG.˙V˚Rxl1j�1V IG
©r 0/c©ldmr©nmZk: roZmmdc ax  V˚w1j�1V� Sgd Rbgtq-Vdxk cdbnlonr©s©nm ne IG˙1j

sgdm rgnvr sgZs sgd ©lZfd ne sgd ’qrs lZo bZm ad ©cdms©’dc v©sg
<

V;j ncc N 1T901j�1T.:
Zr ©m PdlZqh 2�z2: vgdqd dZbg sdql ©r fdmdqZsdc ax  V˚ w1j�1V Zr Zm�1j/lnctkd�



665 I� BnmZms: .� GZsbgdq: L� JZrrZanu Zmc J� UnfslZmm BLG

Enq sgd rdbnmc lZo: mnsd sgZs

G 0
�
N HG 1j,A.


C

G˚ G˚W˙1j�1


N
˚ Zks

j
�
‹ IG˚ IG˚ IW˙1j�1ŒN


˚ Zks:

vgdqd sg©r Zks qdedqr sn sgd Zbs©nm ne �1 �1j�1 vg©bg odqltsdr sgd eZbsnqr ne
A C E 1

1  S1j�1 ©mcdodmcdmskx� Sgtr sgd lZo

G 0
�
N HG 1j,E 1j

1 .

! G 0

�
N HG 1j,A.


adbnldr �

‹G1j,E
1j
1 .ŒN


�!

�
‹G1j,A.Œ

N


©�d�: �
‹ IG˙1jŒN


˚ Zks �!

�
‹ IG˙1

˚ IW˙1ŒN

˚ Zks9

Sgd lZo nm sgd ’qrs eZbsnq ©r itrs sgd sqZmronrd ne sgd ©mbktr©nm lZo
‹ IG˙1 ˚ IW˙1ŒN '! ‹ IG˙1jŒN Zmc ©m oZqs©btkZq rdmcr , ˚ w1j�1. sn ©srdke�

R©mbd , ˚ w1j�1. ©r ©m sgd ©lZfd ne sgd ’qrs lZo G 0
�
FK1,S.HG 1j,E 1j

1 .

!

G 0
�
N HG 1j,E 1j

1 .

: sgdqd ©r Z bngnlnknfx bkZrr ©mG 1j20,z191j.vg©bg g©sr ©s tmcdq

sgd bnlonr©s©nm

G 1j20,z191j. C G 0
�
FK1,S.HG 1j,E 1j

1 .

�! G 0

�
N HG 1j,E 1j

1 .


�! G 0
�
N HG 1j,A.


C G 1j20,L.9

Sg©r bkZrr duZktZsdr mnmsq©u©Zkkx nm sgd ©lZfd k 1 G1j20,z191j. ne  ˚ w1j�1 1

G1j20,L.: rgnv©mf sgZs k ©r mnmsq©u©Zk�
.mx odqltsZs©nm ne sgd ©mc©bdr _0: 9 9 9 : 1jf f©udr Zmnsgdq bkZrr ©m G1j20,z191j.�

Sgd �1j/rtalnctkd fdmdqZsdc ax k ©r ©rnlnqog©b sn N 1901j�1.: vg©bg bn©mb©cdr
v©sgG1j20,z191j. nmkx vgdm j C 1: 2� Sg©r bnlokdsdr sgd oqnne ne sgd oqnonr©s©nm
enq r C 1j�

Sgd fdmdqZk©yZs©nm sn r = 1j ©r rsqZ©fgsenqvZqc: r©mbd G 1j20,z19r. j

G 0
�
FK1,S.HG 1j,E r

1 .

j G 0

�
FK1,S.HGD1j


˝N r�3j.9Sgd�r/lnctkd fdmdqZsdc

ax sgd ©lZfd neG1j20,LG9I . ©mG,z19r. ©r ©rnlnqog©b snN 1901j�1.˝N r�1j.�

.r vZr mnsdc vgdm sgd bkZrrdr kG9I vdqd cd’mdc: sgdx Zqd ©muZq©Zms tmcdq
sqZmronr©mf sgd svn ©mc©bdr ©m H Zmc Zms©/©muZq©Zms tmcdq odqltsZs©nmr ne sgd ©mc©bdr
©m I � Vgdm r C 1j vd bZm nasZ©m Z bkZrr vg©bg ©r Zms©/©muZq©Zms tmcdq Z kZqfdq
fqnto ne odqltsZs©nmr ax Zcc©mf snfdsgdq r©fmdc ©lZfdr ne kG9I tmcdq Zooqnoq©Zsd
odqltsZs©nmr� Rodb©’bZkkx: kds H C _0: 1f: I C _2: 9 9 9 : 1jf Zmc k C kG9I Zr ©m sgd
oqnne ne Oqnonr©s©nm 3�3 Zmc bgnnrd Zm ©mcdw g 1 _0: 9 9 9 : 1jf� Sgdm cd’md

kf C

V
 0.Cf

r©fm,. ,k.:
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vgdqd sgd rtl ©r nudq Zkk odqltsZs©nmr  1 �1j vg©bg rdmc 0 sn g � Sgd bkZrr kf ©r
sgdm Zms©/©muZq©Zms tmcdq rsZa�1j

,g.� Enq dwZlokd vgdm H C _0: 1f Zmc I C _2: 3f:
rn k bnqqdronmcr sn wxww � xwww –nl©ss©mf sdmrnq rxlankr enq r©lok©b©sx(: sgd
bkZrr k0 bnqqdronmcr sn 5xwww � 1wxww � 1wwxw � 1wwwx: to sn r©fm� Sgd enqltkZ
enq k1 ©r r©l©kZq: Zmc nmd rddr sgZs k C ˙

0
7
,k0 � k1.� Enq kZqfdq I sgdqd Zqd

ZmZknfntr enqltkZr�

3�2�1� Sgd fdmdqVk bVrd� Mnv vd bnmr©cdq sgd fdmdqZk bZrd gH g C 1Z enq ncc
Z  0� Sg©r ©r lnqd ©munkudc adbZtrd enq Z = 0 sgd sno/c©ldmr©nmZk bngnlnknfx
G 1j20,LG9I . ©r pt©sd kZqfd Zmc ©s ©r mns ©lldc©Zsdkx bkdZq gnv sn o©bh Z c©rs©mft©rgdc
dkdldms ctZk sn  ˙V ˚ w1j�1V� Vd rdsskd sg©r ax tr©mf sgd tm©ptd dkdldms vg©bg
©r ©muZq©Zms tmcdq sgd Zbs©nm ne bdqsZ©m ©munkts©nmr� Sg©r ©r lns©uZsdc ax sgd bZrd
Z C 0: vgdqd sgd dkdldms  1 IGD1 roZmr sgd ©muZq©Zmsr ne IGD1 tmcdq sgd Zbs©nm ne
sgd ©munkts©nm ,01.�

F©udm Zmx rds S ne c©rin©ms sqZmronr©s©nmr: kds MR cdmnsd sgd dkdldmsZqx Zadk©Zm
rtafqnto sgZs sgdx fdmdqZsd�
Oqnonr=s=nm 3�4� Kds S ad Y rds ne Z cirinims sqYmronrisinmr ne sgd rds H � Enq Z ncc: sgd
sno gnlnknfxG1j20,LG9I . bnmsYimr Y tmiptd –to sn rbYkYq ltksiokd( dkdldms vgibg
ir imuYqiYms tmcdq sgd Ybsinm ne MR  �G � Sgd ilYfd ne sgir dkdldms tmcdq sgd lYo
G1j20,LG9I . ! G1j20,z19r. imctbdc ax imbktrinm ir mnmydqn� Sgd �r?lnctkd
fdmdqYsdc ax sgir ilYfd ir irnlnqogib sn N 1T901j�1T. ˝ N r�1j.�

Oqnne� Hm nqcdq sn r©lok©ex sgd mnsZs©nm vd v©kk Zrrtld sgZs H C _0: 9 9 9 : 1Zf:
I C _1Z7 0: 9 9 9 : 1jf Zmc S C _,0: 1.: ,2: 3.: 9 9 9 : ,1Z� 0: 1Z.f: Zmc rds AV C AG9I

Zmc LV CLG9I �
PdbZkk sgZs IW ©r sgd 0/c©ldmr©nmZk rtaroZbd neG0,E1. roZmmdc ax w� Sgd Zbs©nmr

ne N Zmc MR nm G1j,AV. C IGD1V ˚ IWD1j�1V bnlltsd rn
`
G1j20,LV.

hJ<

C

`
G0

�
N HG1j,AV.

hJ<

C

`
G1j,AV.

N hJ<

C

`
IGD1V

˚ IWD1j�1V
N hJ<

C

`
IGD1V

˚ IWD1j�1V
J<

hN

C

`
IGD1V

J<
˚ IWD1j�1V

hN

Sgd roZbd ne ©muZq©Zmsr ©m IGD1V tmcdq sgd Zbs©nm ne MR ©r 0/c©ldmr©nmZk: roZmmdc
ax  ˙V: rn sgd dms©qd roZbd ‹G1j20,LV.Œ

J< ©r Zs lnrs 0/c©ldmr©nmZk� Hs ©r dwZbskx
0/c©ldmr©nmZk r©mbd sgd dkdldms

kV C  ˙V
˚ w1j�1V

1

`
IGD1V

˚ IWD1j�1V
hN
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©r ©muZq©Zms tmcdq sgd Zbs©nm ne MR � Vd v©kk rgnv sgZs kV gZr mnmsq©u©Zk ©lZfd ©m
G1j20,z19r. ©e Z ©r ncc�

Kds CV ad sgd rtaroZbd ne G 1j,E 1j
1 . C GD1j fdmdqZsdc Zr Z FK1,S./lnctkd

ax , .˙V ˚ ,w.˙1j�1V� Sgtr

CV j Q 1j�V9V.,G. j cdsV ˚ Rxl1j�1V,G.9

–Rdd KdllZ 2�2�( U©dv©mf CV Zr Z rtalnctkd ne sgd ©mctbdc lnctkd G 1j,E r
1 . C

G 1j,E 1j
1 . ˝N r�1j. vd rdd sgZskV oZ©qr mnmsq©u©Zkkx v©sg sgd N /bn©muZq©Zmsr ©m CV

–sn bnlotsd sgdrd bn©muZq©Zmsr: mnsd sgZs sgd Zbs©nm ne N nm G C G 0,E1. ©r ctZk
sn ©sr Zbs©nm nm G0,E1. rn rdmcr w 6! w 7 x Zmc ’wdr x�( Sgdqdenqd kV oZ©qr
mnmsq©u©Zkkx v©sg sgd bngnlnknfx bkZrr fdmdqZs©mf G 0,N HCV.�

R©mbd Z ©r ncc PdlZqh 2�z2 rgnvr sgZs sgd lZoG 0
�
FK1,S.HCV


! G 0,N HCV.

©r rtqidbs©ud� Gdmbd sgd bkZrr kV oZ©qr mnmsq©u©Zkkx v©sg Z bkZrr ©m G 0
�
FK1,S.HCV


vg©bg ©r sgd ©lZfd ne Z bkZrr ©m G 0

�
FK1,S.HG 1j,E r

1 .

C G 1j20,z19r.� Sg©r

rgnvr sgZs sgd gnlnknfx bkZrr kV ©r mnmydqn ©m G,z19r.�
Sgd kZrs rsZsdldms ne sgd oqnonr©s©nm enkknvr eqnl sgd Rbgtq-Vdxk cdbnlonr©s©nm

ne G1j,AV.0

G1j,AV. C IGD1V
˚ IWD1j�1V

C

L
f˝V

Q V2f9V�f.
IG˚ N 1T�d 901d . ˚

IWD1j�1V

Sgd dkdldms kV C  V ˚ w1j�1V ©r ©m sgd g C / sdql Q V9V.
IG j cdsV˚ Rxl1j�1V IG:

rn sgd�1j/rtalnctkd ne G1j,AV. ©s fdmdqZsdr ©r ne sxod N 1T901j�1T.: vg©bg ©r sgdm
©mctbdc to sn N 1T901j�1T. ˝ N r�1j.�

QdlVqh 3�5� Sgd �r/lnctkd fdmdqZsdc ax sgd dkdldms ne G 1j20,z19r. entmc ©m
Oqnonr©s©nm 3�4 ltrs bnld eqnl sgd sdql H1j21�1V ˚ N 1T901j�1�1T. ˝ N r�1j. ne
sgd bnlotsZs©nm ne G 1j20,z19r. ©m Sgdnqdl 2�z9� Hm eZbs ©s bnldr eqnl sgd lZo
H1j21�1V ! � nasZ©mdc ax duZktZs©mf sgd lnctkZq enql Zs ©m’m©sx� Sg©r ©r bkdZq
eqnl sgd bnmrsqtbs©nm r©mbd vd Zqd tr©mf sgd oZqZank©b rtafqnto N Zmc sgd ©mbktr©nm
ne N ©msn FK1,S. h©kkr Zkk nsgdq bkZrrdr –rdd Rdbs©nm 2�4�z(�

QdlVqh 3�6� PdbZkk sgZs Zesdq sgd oqnne ne Oqnonr©s©nm 3�3 vd cd’mdc bkZrrdr kf

tr©mf Z rxlldsq©yZs©nm oqnbdctqd� R©l©kZqkx: vd bZm trd dwsqZ rxlldsq©yZs©nm sn
nasZ©m bkZrrdr kG 09I 0 ©mcdwdc ax c©rin©ms rdsr H 0 Zmc I 0 v©sg gH 0g C Z Zmc gI 0g C

1j � Z enq Z ncc vg©bg roZm sgd lnctkd N 1T901j�1T. ˝ N r�1j. ©mr©cd G1j20,z19r.�
Sgdrd dkdldmsr Zqd Zms©/©muZq©Zms tmcdq sgd Zbs©nm ne �G 0 �I 0 Zmc ©muZq©Zms tmcdq
odqltsZs©nmr ’w©mf H 0 Zmc I 0 on©msv©rd� Sgdrd dkdldmsr fdmdqZsd Zkk neG1j20,z19r.

©ej ı 4� Enq j = 4 sgdx fdmdqZsd nmkx sgd gnlnknfx bnl©mf eqnl sgd oZqZank©b fqnto
N  RK1,S.� Sgd dkdldmsr kG 09I 0 Zqd mns k©mdZqkx ©mcdodmcdms: ats Z rtards r©l©kZq
sn sgd nmd cdrbq©adc ©m PdlZqh 3�2 bZm ad trdc sn enql Z aZr©r ne sgd bnqqdronmc©mf
�r/lnctkd�



Unk� 8z –19z5( .rrdlak©mf gnlnknfx bkZrrdr 668

4� Ekt=mf bkVrrdr snfdsgdq

F©udm Z fqZog Wm9r vd bZm nasZ©m Z mdv rds ne fqZogr _Wmd 9rd f ax rm©oo©mf rnld
ne sgd dcfdr Zs sgd©q l©con©msr, sgd rm©oodc dcfdr v©kk adbnld kdZudr ©m sgd Wmd 9rd �
Bnmudqrdkx: rtoonrd vd gZud Z rds ne fqZogr _Wm09r0 : 9 9 9 : Wmj 9rj f Zmc Z fktimf
oYssdqm  vg©bg oZ©qr to rnld nq Zkk ne sgd kdZe udqs©bdr sn enql Z bnmmdbsdc fqZogW �
.m dwZlokd ©r rgnvm ©m E©ftqd 6� He W gZr qZmh m Zmc r kdZudr: sgdm sgd fkt©mf

Wm09r0 W    WWmj 9rj �! W

©mctbdr Z gnlnlnqog©rl

n Ozm09r0      zmj 9rj �! zm9r 9

Sg©r ©m stqm ©mctbdr Zm Yrrdlakx lYo nm gnlnknfx u©Z sgd bqnrr oqnctbs:

@ OG,zm09r0.˚   ˚G,zmj 9rj . �! G,zm9r.9

Hm oZqs©btkZq: ©e vd fktd Zkk ne sgd tm©uZkdms udqs©bdr ©m oZ©qr: vd nasZ©m Z lZo
sn sgd gnlnknfx ne Nts,Em.: Zmc ©e vd fktd Zkk ats nmd vd nasZ©m Z lZo sn sgd
gnlnknfx ne .ts,Em.� Vd Zkknv kdZe udqs©bdr ne Z r©mfkd Wm9r sn ad fktdc snfdsgdq�
Enq dwZlokd: fkt©mf Zkk entq kdZe udqs©bdr ne W193 ©m oZ©qr f©udr Zm Zrrdlakx lZo
G,z193.! G,z39/. sgZs vd trd ©m Rdbs©nm 4�1�



E©ftqd 6� LZh©mf W382 eqnl W082 Zmc W183 tr©mf Z fkt©mf lZo 

QdlVqh 4�z� .rrdlakx lZor Zqd Zrrnb©Zs©ud r©mbd sg©r ©r nau©ntrkx sqtd enq fkt©mf
fqZogr snfdsgdq: Zmc sgd bqnrr oqnctbs ©m gnlnknfx ©r Zrrnb©Zs©ud� Hm oZqs©btkZq: ©e
Z fkt©mf ©r cnmd ©m svn rsZfdr: sgd Zrrdlakx lZo eZbsnqr sgqntfg sgd ©msdqldc©Zsd
rsZfd�

QdlVqh 4�1� Sgd  ne zm9r ©r 1m7 r � 2 ©e m = /: Zmc enq Z j/enkc Zrrdlakx lZo
Zr Zanud v©sg dZbg mf = / sg©r ©r f©udm ax sgd enqltkZ

,zm9r. C ,zm09r0.7   7 ,zmj 9rj .7 ,j � 0.9
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Sn rdd sg©r ©s rtffibdr ax ©mctbs©nm sn bnmr©cdq sgd bZrd ne fkt©mf Z r©mfkd oZ©q ne
kdZudr� He j C 0 vd Zqd fkt©mf svn kdZudr ne sgd rZld fqZog snfdsgdq: ©mbqdZr©mf m
ax nmd Zmc cdbqdZr©mf r ax svn: rn sgd  ©r tmbgZmfdc� He j C 1 Zmc vd fktd Z
kdZe ne nmd fqZog sn Z kdZe ne sgd nsgdq vd gZud m C m07 m1 Zmc r C r07 r1 � 1: rn
1m7 r�2 ©r nmd lnqd sgZm sgd rtl ,1m07 r0�2.7 ,1m17 r1�2.� . bnmrdptdmbd
ne sg©r qdkZs©nm adsvddm sgd @r ©r sgZs Z j/enkc Zrrdlakx lZo v©sg j = 0 bZmmns
oqnctbd gnlnknfx bkZrrdr ©m sgd  ne zm9r � Sg©r gnkcr dudm vgdm rnld mf @r Zqd /:
oqnu©cdc vd dwbktcd sq©u©Zk eZbsnqr v©sg ,mf : rf . C ,/: 1.�

. c©fldqdms fkt©mf 0 lZx Zkrn oqnctbd Z fqZog W0 ne qZmh m v©sg r kdZudr� .r
mnsdc Zs sgd adf©mm©mf ne Rdbs©nm 1�z: Z a©idbs©nm adsvddm sgd kdZe udqs©bdr ne W
ZmcW0 cdsdql©mdr Zm ©rnlnqog©rl adsvddm sgd sZqfdsr ne ansg Zrrdlakx lZor� Enq
0 C  sg©r f©udr sgd Zbs©nm ne sgd rxlldsq©b fqnto �r nm G,zm9r.�

Sgd kdes/gZmc r©cd ne sgd Zrrdlakx lZo@ ©r Z oq©nq© Zm�r0    �rj /lnctkd�
Sgd fkt©mf  ©msdqZbsr v©sg sgd Zbs©nm ne�r0     �rj ©m uZq©ntr vZxr: vg©bg bZm
ad dwokZ©mdc ax sgd enkknv©mf svn nardquZs©nmr0

–z( He sfi kdZudr ne Wmd 9rd Zqd oZ©qdc v©sg kdZudr ne Wmi 9ri : sgdm Z odqltsZs©nm sgZs
cndr sgd rZld sg©mf sn ansg rdsr ne kdZudr cndr mns bgZmfd sgd qdrtks ne sgd
fkt©mf�

–1( He sgdqd Zqd tf tmfktdc kdZudr ©m Wmd 9rd : sgdm odqlts©mf sgdl bZm ad cnmd
adenqd nq Zesdq fkt©mf v©sg sgd rZld dfldbs�

Sgd ZkfdaqZ©b dfldbs ne sgd ’qrs nardquZs©nm ©r sgZs sgd lZo @ eZbsnqr sgqntfg sgd
bn©muZq©Zmsr ne sgd c©ZfnmZk Zbs©nm ne �sdi nm G,zmd 9rd .˚G,zmi 9ri .� Gdqd �sdi

Zbsr nm G,zmd 9rd . Zmc G,zmi 9ri . ax qdrsq©bs©nm ne sgd �rd Zmc �ri Zbs©nmr� Enq
dwZlokd: ©e sgd kdZudr ne Z fqZog v©sg dwZbskx r kdZudr Zqd fktdc sn sgd kdZudr ne
Zmnsgdq fqZog v©sg dwZbskx r kdZudr: sgdm sgd Zrrdlakx lZo eZbsnqr sgqntfg sgd roZbd
ne �r bn©muZq©Zmsr0

Gn,zm09r.˚Gp,zm19r. Gn2p,zm02m12r�09/.

�
Gn,zm09r.˚Gp,zm19r.


�q

@

Mnv ,N� ˚ N.�q
©r ydqn tmkdrr  C : ©m vg©bg bZrd ©s ©r 0/c©ldmr©nmZk�

Sgdqdenqd sgd Zrrdlakx lZo ©r sq©u©Zk tmkdrr rnld ©qqdctb©akd N� ZoodZqr ©m sgd
�r cdbnlonr©s©nmr ne ansg Gn,zm09r. Zmc Gp,zm19r.�

Sgd rdbnmc nardquZs©nm rZxr sgZs vd bZm lZhd @ ©msn Zm ,�t0
     �tj

./
lnctkd lZo ax qdZk©y©mf�t0

    �tj
Zr sgd Zooqnoq©Zsd rtafqnto ne�r � –Gdqd

ZfZ©m�td
Zbsr nmG,zmd 9rd . ax qdrsq©bs©mf sgd�rd Zbs©nm�( Vd bZm rnlds©ldr nasZ©m

mdv ©menqlZs©nm Zants @ ax dwsdmc©mf ©s sn Zm �r/lnctkd lZo: vg©bg vd bZkk I@ �
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Sgtr sgd qZmfd ne I@ ©r rs©kkG,zm9r. ats sgd cnlZ©m ne I@ ©r sgd lnctkd nasZ©mdc ax
©mctb©mfG,zm09r0.˚   ˚G,zmj 9rj .: bnmr©cdqdc Zr Z ,�t0

   �tj
./lnctkd:

to sn �r � Sgd ZcuZmsZfd gdqd ©r sgZs �r/lnctkdr Zmc �r/lnctkd lZor adsvddm
sgdl Zqd udqx vdkk tmcdqrsnnc�

Hm sgd enkknv©mf rdbs©nmr vd f©ud dwZlokdr ne Zrrdlakx lZor� Hm oZqs©btkZq: vd
rgnv gnv Zkk ats nmd ne sgd hmnvm mnmsq©u©Zk gnlnknfx bkZrrdr enq Nts,Em. Zmc
.ts,Em. Zqd nasZ©mdc ax Zrrdlak©mf bkZrrdr eqnl sgd gnlnknfx ne z09r Zmc z19r �

4�z� Lnq=sV]r nq=f=mVk rdq=dr )22[� PdbZkk eqnl Rdbs©nm 3�z sgZsG1j,z091j20. j �

v©sg fdmdqZsnq �j � E©w Z fkt©mf oZssdqm  O W091j20 W W091j20 ! W1j219/ vg©bg
lZsbgdr Zkk ne sgd kdZudr ne sgd ’qrs fqZog v©sg sgnrd ne sgd rdbnmc� Sg©r f©udr Zm
Zrrdlakx lZo

@ OG1j,z091j20.˚G1j,z091j20. �! G3j

�
Nts,E1j21.


9

Sgd jsg Lnq©sZ bkZrr j ©r sgd ©lZfd tmcdq @ ne �j ˚ �j � PdlZqh 8�4 dwokZ©mr
vgx sg©r u©dvon©ms kdZcr sn sgd rZld bkZrrdr Zr sgnrd nq©f©mZkkx cd’mdc ax Lnq©sZ�
Sgd bkZrrdr 0:1: Zmc 2 Zqd hmnvm sn ad mnmsq©u©Zk�

. k©es ne j sn G3j

�
.ts,E1j21.


bZm ad nasZ©mdc u©Z Zrrdlakx lZor tr©mf

sgd fkt©mf oZssdqm  O W091j20 W W/92 W W091j20 ! W1j2190 vg©bg lZsbgdr nmd
kdZe ne W/92 v©sg Z kdZe ne nmd W091j20: Zmnsgdq kdZe ne W/92 v©sg Z kdZe ne sgd
nsgdq W091j20: Zmc sgdm oZ©qr sgd qdlZ©m©mf kdZudr ne sgd svn bno©dr ne W091j20

Zr adenqd� Kds Ij ad sgd ©lZfd ne �j ˚  ˚ �j tmcdq sgd qdrtks©mf Zrrdlakx lZo
G1j,z091j20.˚G/,z/92.˚G1j,z091j20.! G3j,z1j2190.: vgdqd  ©r Z fdmdqZsnq
ne G/,z/92.� Sgd oqnidbs©nm lZo G3j,z1j2190. ! G3j,z1j219/. sgdm rdmcr Ij

sn j �

QdlVqh 4�2� Sg©r Zqftldms rgnvr lnqd fdmdqZkkx sgZs dudqx Zrrdlakx lZo v©sg
sZqfds Gf

�
Nts,Em.


k©esr sn Gf

�
.ts,Em.


�

Oqnonr=s=nm 4�3� Sgd LnqisY bkYrr j 1 G3j

�
Nts,E1j21.


ir rtoonqsdc im Ym

YadkiYm rtafqnto S3j ne Nts,E1j21.: Ymc sgd YmYknfntr rsYsdldms Ykrn gnkcr enq Y
kies sn .ts,E1j21.�

Oqnne� .r mnsdc ©m Rdbs©nm 3�z: sgd bkZrr �j ©r sgd sno/c©ldmr©nmZk gnlnknfx bkZrr
ne Z rtafqnto S1j ©m z091j20� Sgd Zrrdlakx sgZs oqnctbdr j sgdm f©udr Z lZo
S3j ! Nts,E1j21. sZh©mf Z fdmdqZsnq ne G3j,S3j. sn j � Hs ©r dZrx sn rdd tr©mf
sgd cd’m©s©nm ne zm9r Zr Z fqnto ne gnlnsnox dpt©uZkdmbdr sgZs sgd ©lZfd ne sgd lZo
S3j ! Nts,E1j21. ©r fdmdqZsdc ax Ztsnlnqog©rlr f0 Zmc f1 enq 2 ı g ı 1j7 1:
vgdqd fi ©r kdes ltks©ok©bZs©nm ne sgd aZr©r dkdldms wf ax wi : Zmc fi ©r q©fgs
ltks©ok©bZs©nm ne wf ax wi : v©sg Zkk aZr©r dkdldmsr nsgdq sgZm wf ’wdc ©m ansg bZrdr�
Eqnl sg©r cdrbq©os©nm nmd bZm rdd sgZs sgd lZo S3j ! Nts,E1j21. ©r ©midbs©ud: Zr
©r ©sr k©es sn .ts,E1j21.: rn sgd svn udqr©nmr ne j enq Nts Zmc .ts Zqd rtoonqsdc
nm S3j rtafqntor�
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4�1� Gnlnknfx ne s142� He  bnmmdbsr svn bno©dr ne W092 ax fkt©mf itrs nmd oZ©q ne
kdZudr Zr ©m E©ftqd 7: sgd qdrtks ©r Z fqZogW ne qZmh 1 v©sg 3 kdZudr Zmc Zm Zrrdlakx
lZo

@ OG1,z092.˚G1,z092. �! G3,z193.9

.r adenqd: kds �0 ad Z fdmdqZsnq ne G1,z092. j N 02.� Sgd ©lZfd ne �0 ˚ �0

tmcdq @ ©r sgdm sgd mnmuZm©rg©mf bkZrr �G9I ©m Oqnonr©s©nm 3�z ©m sgd bZrd j C 0�
Ax Sgdnqdl 2�z9 vd gZud G3,z193. C N 191.: vg©bg ©r 1/c©ldmr©nmZk� R©mbd N 191.

©r ©qqdctb©akd Zr Zm �3/lnctkd: mnmsq©u©Zk©sx ne @ ©lok©dr sgZs sgd ©mctbdc lZo

I@ OPdr�2

�1

�
G1,z092.


˝ Pdr�2

�1

�
G1,z092.


�! G3,z193.

©r rtqidbs©ud�



E©ftqd 7� Fkt©mf svn bno©dr ne W082

4�2� Ekt=mf svn kdVudr ne V r=mfkd qVmh / fqVog� He  fktdr svn kdZudr ne W09r

snfdsgdq Zr ©m E©ftqd 8: sgd qdrtks ©r Z fqZog W ne qZmh 1 v©sg r � 1 kdZudr Zmc Zm
Zrrdlakx lZo

@ OGj,z09r. �! Gj,z19r�1.9

Kds tr rgnv sgZs sg©r @ ©r ydqn vgdm j = /�

9 9
9

E©ftqd 8� . rdke/fkt©mf ne W08q

Sgd lZo @ ©r Zm �r�1/lnctkd lZo: vgdqd �r�1 ©r sgd rtafqnto ne �r vg©bg
odqltsdr sgd tmfktdc kdZudr� Enq j = / d©sgdq sgd cnlZ©m nq sgd qZmfd ne @ ©r ydqn
tmkdrr j ©r Z ltks©okd ne 3: ax Oqnonr©s©nm 2�6 Zmc Sgdnqdl 2�z9� He j C 3Z = /: sgdm
G3V,z09r. C N r�3V903T.� Pdrsq©bs©nm eqnl �r sn �r�1 qdlnudr svn anwdr eqnl sgd
Xntmf c©ZfqZl enq N r�3V903T.: rn Zr Zm �r�1/lnctkd sgd cnlZ©m ne @ ©r

N r�3V�1903T. ˙ 1N r�3V�0903T�0. ˙ N r�3V903T�1.
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–sgntfg ©e r � 3Z ; 2 rnld ne sgd sdqlr Zqd mns sgdqd(� Nm sgd nsgdq gZmc: ax
Sgdnqdl 2�z9 Zkk oZqs©s©nmr ©m G3V,z19r�1. bnmsZ©m Zs kdZrs 1Z anwdr ©m sgd rdbnmc
bnktlm: rn mnmd ne sgdrd lnctkdr ZoodZqr ©m G3V,z19r�1. Zmc @ ltrs ad ydqn�

4�3� QVmh 1� Enq Zmx onr©s©ud r0 Zmc r1 vd bZm in©m W09r0 sn W09r1 ax bnmmdbs©mf
nmd oZ©q ne kdZudr� Vd nasZ©m Z fqZog W ne qZmh 1 v©sg r0 7 r1 � 1 kdZudr Zmc
Zrrdlakx lZor

@ OG1j0
,z09r0.˚G1j1

,z09r1. �! G1j021j1
,z19r02r1�1.9

He j0 7 j1 ©r ncc sgdm G1j021j1
,z19r02r1�1. C /: rn sgd lZo ©r nau©ntrkx sq©u©Zk�

Hm eZbs sg©r lZo ©r sq©u©Zk tmkdrr j0 C j1: ©m vg©bg bZrd ©s ©r mnmsq©u©Zk� Sg©r enkknvr
©lldc©Zsdkx eqnl Oqnonr©s©nm 3�z Zmc PdlZqh 3�1�

Hm sgd rodb©Zk bZrd rf C 1jf 7 0 Zmc j0 ¤ j1 sgdqd ©r Zm ZksdqmZs©ud Zqftldms enq
oqnu©mf sgd Zrrdlakx lZo ©r ydqn tr©mf qdoqdrdmsZs©nm sgdnqx� Eqnl sgd c©rbtrr©nm
©m sgd adf©mm©mf ne sgd rdbs©nm sgd Zrrdlakx lZo ©mctbdr Z lZo

Pdr
�1j000

�1j0

�
G1j0

,z091j020.

˝ Pdr

�1j100

�1j1

�
G1j1

,z091j120.


�! G1j021j1
,z191j021j1

.9

Ax Oqnonr©s©nm 2�6 Zmc Sgdnqdl 2�z9 vd gZud G1jd
,z091jd20. C N 01jd00. Zmc

G1j021j1
,z191j021j1

. C N 1j00j1 .: rn sgZs sgd ©mctbdc lZo ©r N 01j0 . ˝N 01j1 . !

N 1j00j1 .� R©mbd j0 ¤ j1 sgdqd ©r mn vZx sn Zcc 1j1 anwdr sn c©rs©mbs qnvr ©m sgd
Xntmf c©ZfqZl enq N 01j0 . sn nasZ©m sgd c©ZfqZl enq N 1j00j1 .: vg©bg ldZmr sgZs
sgd cdbnlonr©s©nm ne N 01j0 . ˝ N 01j1 . cndr mns bnmsZ©m N 1j00j1 .� Rn sgd lZo I@
–Zmc gdmbd sgd Zrrdlakx lZo @( ltrs ad ydqn� Nmd bZm trd Z r©l©kZq Zqftldms
vgdm rf ¤ 1jf 7 0 ats sg©r qdpt©qdr sgd etkk K©sskdvnnc-P©bgZqcrnm qtkd ©mrsdZc ne
sgd ltbg dZr©dq O©dq© qtkd�

4�4� EdmdqVk=ydc Lnq=sV AkVrrdr� Hm )z1[: Lnq©sZ@r nq©f©mZk rdq©dr vZr fdmdqZk©ydc:
Zmc ©s ©r mns gZqc sn cdrbq©ad sgd fdmdqZk©yZs©nm ©m sdqlr ne Zrrdlakx lZor Zq©r©mf
eqnl fkt©mf snfdsgdq fqZogr ne qZmh / Zmc qZmh 0� Rtoonrd vd Zqd f©udm Z ’m©sd
bnmmdbsdc fqZog F v©sg mn uZkdmbd 1 udqs©bdr: Zknmf v©sg Z oZqs©s©nm ne ©sr mnm/kdZe
udqs©bdr ©msn svn rtardsr T/ Zmc T0 rtbg sgZs Zkk udqs©bdr ©m T0 gZud ncc uZkdmbd� SZhd
Z bnoxWu neW091j20 enq dZbg udqsdw u ©m T0 ne uZkdmbd 1j70: Zmc ©cdms©ex sgd kdZudr
ne Wu v©sg sgd dcfdr ne F ©mb©cdms sn u� R©l©kZqkx enq dZbg udqsdw ©m T/ ne uZkdmbd j
sZhd Z bnox ne W/9j � Sgd fqZog F sgdm f©udr fkt©mf ©mrsqtbs©nmr enq bnmrsqtbs©mf Z
fqZog Wm9r Zmc Z bnqqdronmc©mf Zrrdlakx lZo� –Sgd r kdZudr ne Wm9r bnld eqnl sgd
uZkdmbd 0 udqs©bdr neF�( Ax Zrrdlak©mf bno©dr ne �j 1 G1j,z091j20. Zs sgd uZkdmbd
1j 7 0 udqs©bdr ©m T0: Zknmf v©sg rsZmcZqc fdmdqZsnqr enq G/,z/9j. Zs sgd uZkdmbd j
udqs©bdr ©m T/: vd nasZ©m Z fdmdqYkiydc LnqisY bkYrr C 1 Gf ,zm9r.� Sgd nq©f©mZk
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Lnq©sZ bkZrrdr Zqd sgd bZrd sgZs F gZr svn udqs©bdr: ansg ©m T0: v©sg Zkk dcfdr fn©mf
eqnl nmd udqsdw sn sgd nsgdq�

Udqs©bdr ©m T0 Zqd bZkkdc qYmh nmd udqs©bdr: Zmc udqs©bdr ©m T/ Zqd qYmh ydqn
udqs©bdr� Sgdqd ©r mn knrr ne fdmdqZk©sx ©m Zrrtl©mf sgZs Zkk qZmh ydqn udqs©bdr Zqd
©rnkZsdc: ©m sgd rdmrd sgZs mn dcfd ne F bnmmdbsr svn c©fldqdms qZmh ydqn udqs©bdr:
r©mbd rtbg dcfdr bZm ad bnkkZordc nmd ax nmd v©sgnts Zfldbs©mf sgd bkZrr C �

He sgd fqZog F gZr bdqsZ©m ”nq©dmsZs©nm/qdudqr©mf; rxlldsq©dr: enq dwZlokd ©e ©s
gZr Zm dcfd v©sg ansg dmcr Zs sgd rZld udqsdw ©m T0: sgdm sgd bkZrrC ©r ZtsnlZs©bZkkx
ydqn, sg©r ©r rodkkdc nts ©m cdsZ©k ©m )z1[ ©m sgd bZrd r C /: vg©bg ©r sgd bZrd bnmr©cdqdc
sgdqd� Sgd enkknv©mf qdrtks rgnvr sgZs C uZm©rgdr ©m lZmx nsgdq bZrdr Zr vdkk�

Sgdnqdl 4�4� He F gYr svn qYmh nmd udqsibdr ne ci)dqdms uYkdmbd sgdm C C /�

Oqnne� Sgd fqZog F bnmsZ©mr Z oZsg bnmmdbs©mf svn qZmh nmd udqs©bdr ne c©fldqdms
uZkdmbd Zmc oZrr©mf nmkx sgqntfg qZmh ydqn udqs©bdr� Tr©mf fkt©mf ©mrsqtbs©nmr f©udm
ax sg©r k©mdZq rtafqZog vd nasZ©m Z fqZog W C W19r enq rnld r = /� Vd bZm
Zkrn nasZ©m Zm W19r ax ’qrs fkt©mf nmd ne sgd qZmh z fqZogr Zmc Zkk ne sgd qZmh 9
fqZogr sn nasZ©m Z fqZog W09r0 : sgdm fkt©mf W09r0 sn sgd nsgdq qZmh z fqZog W09r1 �
BZkk sgd kZssdq fkt©mf  � Sgd Zrrdlakx lZo @ eZbsnqr sgqntfg @ : Zmc vd rgnvdc
©m Rdbs©nm 4�3 sgZs @ ©r ydqn r©mbd sgd svn bkZrrdr Zrrdlakdc ax ©s gZud c©fldqdms
gnlnknfx cdfqddr: ax sgd gxonsgdr©r sgZs sgd nq©f©mZk svn qZmh nmd udqs©bdr gZud
c©fldqdms uZkdmbd�

4�5� D=rdmrsd=m bkVrrdr� Bnmr©cdq Z fkt©mf  sgZs ZssZbgdr kdZudr ne W191j21 sn
kdZudr ne W091j20: kdZu©mf nmd kdZe ne W191j21 tmoZ©qdc� Sg©r fkt©mf cdsdql©mdr Z
lZo z191j21  z091j20 ! z1j2290 C .ts,E1j22. Zmc Zm Zrrdlakx lZo

@ O G1j22,z191j21.˚G1j,z091j20. �! G3j22

�
.ts,E1j22.


9

Hm Rdbs©nm 3�2 vd bnmrsqtbsdc bkZrrdr kG9I 1 G1j22,z191j21. bnqqdronmc©mf sn Z
oZqs©s©nm ne _0: 9 9 9 : 1j7 1f ©msn rdsr H Zmc I v©sg gH g C 1 Zmc gI g C 1j� –Mnsd sgZs
sgd oZqZldsdq j mnv bnqqdronmcr sn j� 0 ©m Rdbs©nm 3�2�( Bgnnrd H sn bnmr©rs ne sgd
tmfktdc kdZe ne W191j21 Zmc nmd nsgdq kdZe: v©sg I sgd qdlZ©m©mf kdZudr� Sgdm sgd
Dirdmrsdim bkYrr �j ©r sgd ©lZfd ne kG9I ˚ �j tmcdq @ � Sg©r cndr mns cdodmc nm
sgd bgn©bd ne sgd nsgdq kdZe ©m H nq sgd nqcdq©mf ne sgd kdZudr ©m I r©mbd odqltsZs©nmr
ne sgd fktdc kdZudr ©m W191j21 adbnld ©mmdq Ztsnlnqog©rlr ne .ts,E1j22. vg©bg
sgdqdenqd ©mctbd sgd ©cdms©sx nm gnlnknfx�

Vd bgnnrd H sn bnmsZ©m sgd tmfktdc kdZe adbZtrd ©e vd c©c mns: sgdm �j vntkc
ZtsnlZs©bZkkx ad ydqn ax sgd enkknv©mf rxlldsqx Zqftldms� He ansg kdZudr ©mW191j21

©mcdwdc ax H vdqd fktdc sn kdZudr ne W091j20 sgdm sgd sqZmronr©s©nm rv©sbg©mf sgdrd
svn kdZudr vntkc dwsdmc sn Z sqZmronr©s©nm ne svn dcfdr ne sgd fktdc/snfdsgdq fqZog
W1j2290� Sg©r sqZmronr©s©nm rdmcr kG9I ˚ �j sn ©sr mdfZs©ud r©mbd ©s oqdrdqudr kG9I

Zr vd mnsdc ©m Rdbs©nm 3�2 Zmc ©s rdmcr �j sn ©sr mdfZs©ud� Nm sgd nsgdq gZmc: Zesdq
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fkt©mf: sgd sqZmronr©s©nm f©udr Zm ©mmdq Ztsnlnqog©rl ne .ts,E1j22. ©mctb©mf sgd
©cdms©sx nm gnlnknfx� Bgnnr©mf H sn bnmsZ©m sgd tmfktdc kdZe gZr sgd dfldbs ne
aqdZh©mf sg©r rxlldsqx: rn �j cndr mns uZm©rg enq Zmx nau©ntr qdZrnm� –OdqltsZs©nmr
ne sgd kdZudr ©m I Zbs sq©u©Zkkx nm �j r©mbd sgdx Zbs ax sgd©q r©fm nm ansgkG9I Zmc �j �(

.m ZksdqmZs©ud bnmrsqtbs©nm vntkc ad sn trd sgd bkZrr kf cd’mdc Zesdq sgd oqnne
ne Oqnonr©s©nm 3�3 ©mrsdZc ne kG9I � OdqltsZs©nmr ne sgd fktdc kdZudr bgZmfd kf ax
sgd r©fm ne sgd odqltsZs©nm: Zmc sgd rZld ©r sqtd enq �j : rn kf ˚ �j ©r ©muZq©Zms
tmcdq sgdrd odqltsZs©nmr� Eqnl sgd cd’m©s©nm ne kf ©s enkknvr sgZs tr©mf kf ©mrsdZc
ne kG9I bgZmfdr �j nmkx ax Z mnmydqn rbZkZq ltks©okd�

QdlVqh 4�5� Sgd D©rdmrsd©m bkZrr �j lZor sn ydqn ©m G3j22

�
Nts,E1j22.


r©mbd

sgd lZo z1j2290 ! z1j229/ ©r ©mctbdc ax enqfdss©mf sgd kdZe ne W1j2290: Zmc sg©r
kdZe bntkc itrs Zr vdkk ad nl©ssdc eqnl W191j21 adenqd sgd fkt©mf: ats sg©r otsr sgd
bkZrr kf ©m Z c©ldmr©nm Zanud sgd  ne z191j20� Sg©r Zqftldms Zook©dr lnqd
fdmdqZkkx vgdmdudq nmd gZr Zm Zrrdlakx lZo v©sg sZqfds Gf ,zm90. Zmc Z rntqbd
eZbsnq G,zmi 9ri . vgnrd fqZog Wmi 9ri ©r sgd nmd v©sg sgd tmfktdc kdZe�

4�6� Ncc“c=ldmr=nmVk bkVrrdr =m F�

�
Nts�2;.


� Sgd Dtkdq bgZqZbsdq©rs©b bZkbtkZ/

s©nmr enq m ı 00 ©lokx sgZs sgdqd ltrs dw©rs ncc/c©ldmr©nmZk bkZrrdr ©mG

�
Nts,Em.


:

oqnaZakx ©m fqdZs ZatmcZmbd Zr m ©mbqdZrdr� Gnvdudq: nmkx nmd rtbg bkZrr gZr addm
entmc rn ©s adbnldr Zm ©msdqdrs©mf bgZkkdmfd sn ’mc mnmsq©u©Zk ncc/c©ldmr©nmZk
bkZrrdr ©m Z rxrsdlZs©b vZx�

E©ftqd z9� Kdes0 .rrdlak©mf ˇ0 1 G00

�
Nts,E7.


eqnl G1,z082.: G3,z084.: Zmc G4,z183.�

P©fgs0 .rrdlak©mf ˇ1 1 G04

�
Nts,E0/.


eqnl G3,z084.: G5,z086.: Zmc G4,z183.

. rdptdmbd ne bZmc©cZsdr enq rtbg bkZrrdr vZr ©msqnctbdc ax Lnq©sZ: RZhZrZ©:
Zmc Rtyth© ©m )24[: Oqnonr©s©nm 5�2� Sgdrd Zqd bkZrrdr ˇj 1 G3j26

�
Nts,E1j25.


enq j  0� Sgd bkZrr ˇj bZm ad ©msdqoqdsdc Zr fkt©mf W091j22 W W091j20 W W193 !

W1j259/ –©kktrsqZsdc enq j C 0 Zmc 1 ©m E©ftqd z9( Zmc bnmr©cdq©mf sgd ©lZfd ne sgd
bkZrr �j20˚�j˚kf : vgdqdkf ©r sgd bkZrr cd’mdc Zesdq sgd oqnne ne Oqnonr©s©nm 3�3:
v©sg g kZadk©mf sgd kdZe ne W193 ZssZbgdc sn W091j20� Gnvdudq: r©mbd sgd ©lZfd ne
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�j20 ˚ �j ©m G3j21,z193j�1. ©r sq©u©Zk ax Rdbs©nm 4�3: sgdrd bkZrrdr ltrs Zkrn ad
ydqn ax Zrrnb©Zs©u©sx ne sgd Zrrdlakx lZo�

E©ftqd zz� BZmc©cZsdr enq Z mnmsq©u©Zk bkZrr ©m G00

�
Nts,E7.



Sgd bkZrr ˇ0 1 G00

�
Nts,E7.


vZr ©msqnctbdc sn Zbbntms enq sgd eZbs sgZs 2 1

G01

�
Nts,E7.


©r mnmydqn vg©kd sgd Dtkdq bgZqZbsdq©rs©b ne Nts,E7. ©r 0: rn Zm ncc/

c©ldmr©nmZk bkZrr ltrs dw©rs� .m ZksdqmZs©ud bZmc©cZsd bkZrr ©m G00

�
Nts,E7.


bZm

ad bnmrsqtbsdc ax Zrrdlak©mf svn bno©dr ne �0 1 G1,z092. v©sg Z bkZrr ©m G6,z195.

ax fkt©mf Zkk sgd kdZudr ne svn bno©dr ne W092 sn nmd bnox ne W195 Zr rgnvm ©m sgd
kdes gZke ne E©ftqd zz� .mnsgdq onrr©a©k©sx ©r sn fktd Zkk sgd kdZudr ne W090 Zmc W094 sn
sgd kdZudr ne W195: nasZ©m©mf Zm Zrrdlakx lZo G/,z090.˚G6,z195.˚G3,z094.!

G00,Nts,E7.


Zr ©m sgd q©fgs gZke ne E©ftqd zz� Gnvdudq: sg©r Zrrdlakx lZo lZx
vdkk ad ydqn r©mbd ©s oqnctbdr bkZrrdr sgZs k©es sn bkZrrdr ©m G00

�
.ts,E7.


sgZs Zqd ©m

sgd ©lZfd ne sgd rsZa©k©yZs©nm G00

�
.ts,E6.


! G00

�
.ts,E7.


–rdd Rdbs©nm 5�1( rn

©e sgdx vdqd mnmydqn sgdx vntkc f©ud bntmsdqdwZlokdr sn Bnmidbstqd z9�4�

E©ftqd z1� BZmc©cZsdr enq Z mnmsq©u©Zk bkZrr ©m G04

�
Nts,E0/.



. edv nsgdq vZxr sn bnmrsqtbs bZmc©cZsdr enq ncc/c©ldmr©nmZk bkZrrdr Zqd rgnvm
©m E©ftqd z1: sg©r s©ld enq bkZrrdr ©m G04

�
Nts,E0/.


�
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Sgdqd Zqd lZmx nsgdq vZxr sn bnmrsqtbs bZmc©cZsdr enq ncc/c©ldmr©nmZk gnlnknfx
bkZrrdr� He vd fktd W09r sn W19r ax in©m©mf Zkk ne sgd©q kdZudr: vd nasZ©m Z qZmh r 7 1

fqZog v©sg mn kdZudr Zmc Zm Zrrnb©Zsdc Zrrdlakx lZo

G1,z09r.˚G4,z19r. �! G6,zr219/.9

Enq r  3 vd gZud G1,z09r. C N r�1901.� Sgd cdbnlonr©s©nm ne G4,z19r. C

V3 ˝ N r�3. C N 1901. ˝ N r�3. gZr rdudqZk sdqlr ats nmd ne sgdl ©r N r�1901.:
v©sg ltks©ok©b©sx nmd� Sgtr sgd roZbd ne bn©muZq©Zmsr

�
G1,z09r. ˚G4,z19r.


�q

©r
0/c©ldmr©nmZk Zmc sgd Zrrdlakx lZo: vg©bg eZbsnqr sgqntfg sgdrd bn©muZq©Zmsr: lZx
vdkk ad mnmsq©u©Zk� Sg©r bnmrsqtbs©nm oqnctbdr onsdms©Zk bkZrrdr ©m G6

�
Nts,Em.


enq

Zkk m  5: Zksgntfg ax gnlnknfx rsZa©k©sx sgdrd bkZrrdr ltrs ad sq©u©Zk enq m  0/�
.bbnqc©mf sn sgd bZkbtkZs©nmr ©m )26[ Zmc )z[ sgd bkZrrdr enq m C 5: 6 Zkrn uZm©rg�

Vd bZm lZhd Z r©l©kZq bnmrsqtbs©nm v©sg G1j,z09r. Zmc G1j22,z19r. Zr knmf Zr
r  1j7 1 tr©mf sgd oZqs©s©nm ,r � 1j: 01j.� Vd gZud G1j,z09r. C N r�1j901j. Zmc
G1j22,z19r. C V1j21˝N r�1j�1.� Sgd rdbnmc sdql neV1j21 ©rL1j21˚N 1901j.:
Zmc nmd sdql ne N 1901j. ˝ N r�1j�1. ©r dptZk sn N r�1j901j.� Sgtr vd nasZ©m Z lZo
eqnl H1j21 sn G3j22

�
Nts,Er21.


� Enq kZqfd r sg©r lZo ltrs ad sq©u©Zk r©mbd sgd

sZqfds fqnto ©r sq©u©Zk� Hm eZbs vd rtrodbs sgZs sgd lZo ©r sq©u©Zk enq r  1j 7 3 ats
mns enq r C 1j 7 2� Enq r C 1j 7 2 sgd ©lZfd k©dr ©m G3j22

�
Nts,E1j24.


� R©mbd

sgd  ne Nts,E1j24. ©r 3j 7 6: sgdrd bkZrrdr k©d ©m bnc©ldmr©nm 3�
He r  1j 7 0 sgdqd ©r Zmnsgdq r©l©kZq bnmrsqtbs©nm v©sg G1j,z09r. Zmc

G1j20,z19r.: ZfZ©m tr©mf sgd oZqs©s©nm ,r � 1j: 01j.� Gdqd G1j20,z19r. bnmsZ©mr
sgd rtllZmc Q1j21 ˚ N 01j. ˝ Nr�1j � R©mbd N 01j. ˝ N r�1j. bnmsZ©mr Z bnox ne
N r�1j901j. vd fds Z lZo eqnl M1j21 sn G3j20

�
Nts,Er21.


� Sgd ’qrs onsdms©Zkkx

mnmsq©u©Zk bkZrr nbbtqr vgdm j C 4: ©m G10

�
Nts,E02.


, sg©r bkZrr ©r ©m G�1�

4�7� AkVrrdr eqnl oV=qr ne btro enqlr� Bnmr©cdq Z fkt©mf

W191k WW191k �! W1k229/

lZsbg©mf sgd kdZudr ne sgd ’qrs fqZog v©sg sgnrd ne sgd rdbnmc: Zmc sgd Zrrnb©Zsdc
Zrrdlakx lZo

G1k20,z191k.˚G1k20,z191k. �! G3k21

�
Nts,E1k22.


9

Sgdqd ©r Z S1 Zbs©nm nmG1k20,z191k.˚G1k20,z191k.vg©bg rv©sbgdr sgd eZbsnqr�
Ax aZr©b oqnodqs©dr ne sgd bqnrr oqnctbs –vg©bg f©udr sgd Jémmdsg ©rnlnqog©rl( vd
gZud

`˚ a C ,�0. 1k20. 1k20.a ˚ ` C �a ˚ `:

rn sg©r Zrrdlakx lZo eZbsnqr sgqntfg sgd dwsdq©nq oqnctbs
P1

G1k20,z191k. ©m
Zcc©s©nm sn eZbsnq©mf sgqntfg sgd �1k/bn©muZq©Zmsr�
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.ookx©mf KdllZ 2�7 vd mnv gZud Z lZo
X1

G1k20,z191k.


�1k

C

X1  L
/d;k

S1k9f ˚ N 1d 901k�1d .


�1k

�! G3k21

�
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5� RsVa=k=yVs=nm

Hm sg©r rdbs©nm vd bnmr©cdq sgd svn vZxr sn rsZa©k©yd zm9r ax kdss©mf nmd ne sgd
oZqZldsdqr m Zmc r ©mbqdZrd vg©kd hddo©mf sgd nsgdq ’wdc� Ansg rsZa©k©yZs©nmr bZm ad
u©dvdc Zr rodb©Zk bZrdr ne Zrrdlakx lZor�

5�z� RsVa=k=yVs=nm v=sg qdrodbs sn n� Enq r  0 sgd lZo fkt©mf W/92 sn Wm9r ax Z
r©mfkd dcfd r©lokx ©mbqdZrdr sgd mtladq ne kdZudr: Zmc sgd Zrrnb©Zsdc Zrrdlakx lZo

G/,z/92.˚Gf ,zm9r. �! Gf ,zm9r20.

f©udr Z rsZa©k©yZs©nm lZo Gf ,zm9r. ! Gf ,zm9r20. rdmc©mf Z bkZrr � sn  ˚ �

vgdqd  ©r sgd rsZmcZqc fdmdqZsnq ne G/,z/92.� Sg©r ©r sgd rZld Zr sgd lZo ©mctbdc
ax sgd rok©ss©mf ne sgd mZstqZk oqnidbs©nm zm9r20 ! zm9r cd’mdc ©m sgd oqnne ne
Oqnonr©s©nm 1�1� Rsq©bskx rodZh©mf: sgdqd Zqd r c©fldqdms rsZa©k©yZs©nm lZor cdodmc©mf
nm vg©bg kdZe ne Wm9r vd ZssZbg W/92 sn: Zksgntfg sgdrd rsZa©k©yZs©nmr c©fldq nmkx ax
sgd Zbs©nm ne �r � Sgd rsZa©k©yZs©nm lZor Zqd ZkvZxr ©midbs©ud r©mbd sgdx Zqd ©mctbdc
ax rok©ss©mfr ne sgd fqntor� Ax )13[ sgd rsZa©k©yZs©nm lZo ©r rtqidbs©ud ©e m  1g 7 1:
ats ©m sg©r bZrd sgd gnlnknfx fqntor Zqd sq©u©Zk ax FZkZs©tr@ sgdnqdl�

Rv©sbg©mf eqnl gnlnknfx sn bngnlnknfx: Oqnonr©s©nm 2�6 Zmc Sgdnqdl 2�z9
cdlnmrsqZsd c©qdbskx sgZs enq ’wdc g sgd fqntor G f ,z09r. Zmc G f ,z19r. rZs©rex
qdoqdrdmsYsinm rsYaikisx Zr r ©mbqdZrdr: ©�d�: enq kZqfd dmntfg r sgd oZqs©s©nmr vg©bg
ZoodZq ©m sgd©q ©qqdctb©akd cdbnlonr©s©nmr Zr�r/lnctkdr c©fldq nmkx ax sgd mtladq
ne anwdr ©m sgd ’qrs qnv� Sg©r kdZcr nmd sn rtrodbs sgZs sgd bngnlnknfx ne zm9r

rZs©r’dr qdoqdrdmsZs©nm rsZa©k©sx enq Zkk m� Sg©r ©r ©mcddc sgd bZrd Zmc bZm ad cdctbdc
dZr©kx eqnl Z sgdnqdl ne I©ljmdy PnkkZmc )15[ f©u©mf sgd bnqqdronmc©mf qdrtks enq
lZoo©mf bkZrr fqntor ne bdqsZ©m lZm©enkcr v©sg otmbstqdr�
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Oqnonr=s=nm 5�z� Enq zwdc g Ymcm sgd fqntorG f ,zm9r. rYsirex qdoqdrdmsYsinm rsYaikisx
Yr r imbqdYrdr�

Oqnne� .r cdrbq©adc ©m Rdbs©nm 1�z vd bZm u©dv zm9r Zr sgd ptns©dms ne sgd lZoo©mf
bkZrr fqnto ne sgd 2/lZm©enkc Lm9r ax sgd rtafqnto fdmdqZsdc ax Cdgm sv©rsr Zknmf
1/rogdqdr� Sg©r rtafqnto ©r mnqlZk Zmc ©r itrs Z c©qdbs oqnctbs ne ’m©sdkx lZmx
bxbk©b fqntor ne nqcdq 1� Hm oZqs©btkZq ©s ©r Z ’m©sd fqnto rn sgd oqnidbs©nm eqnl sgd
lZoo©mf bkZrr fqnto snzm9r ©mctbdr Zm ©rnlnqog©rl nm bngnlnknfx v©sg bndffib©dmsr
©m � ax sgd KdqZx-Rdqqd rodbsqZk rdptdmbd� Sgtr ©s rtffibdr sn oqnud qdoqdrdmsZs©nm
rsZa©k©sx enq sgd lZoo©mf bkZrr fqnto: Zmc sg©r vZr cnmd ©m )15[: v©sg Z rodb©’b rsZakd
qZmfd r  2g � Sn Zookx )15[ nmd trdr sgd lZm©enkc L CLm9/ Zr sgd aZrd lZm©enkc:
Zmc nmd mddcr sn bgdbh sgZs sg©r rZs©r’dr bdqsZ©m gxonsgdrdr0 –z( 0L C Em ©r ne
sxod EN0 Zmc gZr sq©u©Zk bdmsdq: vg©bg ©r nau©ntrkx sqtd, Zmc –1( sgd lZoo©mf bkZrr
fqnto ne L ©r ne sxod EN0: vg©bg enkknvr eqnl Nts,Em. ad©mf EN0 Zmc sgd hdqmdk
ne sgd lZo eqnl sgd lZoo©mf bkZrr fqnto sn Nts,Em. ad©mf ’m©sd Zadk©Zm Zmc gdmbd
ne sxod EN0�

Vd qdlZqh sgZs .� RZ©dc gZr qdbdmskx rgnvm sgZsG f ,zm9r. rZs©r’dr qdoqdrdmsZs©nm
rsZa©k©sx v©sg qdrodbs sn r vgdmdudq r  m 7 g )27[� He m ; 1g sg©r ©r Zm nau©ntr
©loqnudldms nm sgd rsZakd qZmfd ldms©nmdc ©m sgd Zanud oqnonr©s©nm: Zmc ©em  1g71

sgd bngnlnknfx ©r ydqn enq Zkk r�

5�1� RsVa=k=yVs=nm v=sg qdrodbs sn I� . rsZa©k©yZs©nm lZo Gf ,zm9r.! Gf ,zm209r.

bZm ad nasZ©mdc ©m Z r©l©kZq vZx ax fkt©mf W091 sn Wm9r Zknmf nmd dcfd� Gdqd
rtffib©dmskx lZmx ©sdqZs©nmr sZhd nmd sn sgd rsZakd qZmfd vgdqd sgd gnlnknfx fqntor
Zqd ydqn: rn sgd ©msdqdrs ©r ©m vgZs gZoodmr tmrsZakx� Vd bZm cdrbq©ad bnlokdsdkx
vgZs gZoodmr vgdm qZmh nmd bkZrrdr Zqd rsZa©k©ydc sn qZmh svn0

Oqnonr=s=nm 5�1� He Y bkYrr im Gf ,zm9r. ir nasYimdc eqnl Ym Yrrdlakx lYo visg Y
eYbsnq fqnto Gi ,z09j.: i = /: sgdm sgir bkYrr lYor sn ydqn tmcdq sgd rsYaikiyYsinm
Gf ,zm9r. ! Gf ,zm209r. nasYimdc ax fktimf W091 sn sgd bnqqdronmcimf eYbsnq
fqYog W09j �

.m ©lldc©Zsd bnmrdptdmbd ©r sgd enkknv©mf qdrtks: ’qrs oqnudc ©m )z2[ ax
bnla©mZsnq©Zk Zqftldmsr�

AnqnkkVqx 5�2� Sgd LnqisY bkYrr j : kiesdc eqnl Nts sn .ts: uYmirgdr tmcdq sgd
rsYaikiyYsinm lYo G3j,z1j2190.! G3j,z1j2290.�

Oqnne ne Oqnonrisinm 5�1� Hs rtffibdr sn oqnud sgZs sgd rsZa©k©yZs©nm Gf ,z09r. !
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©r Zbbnlok©rgdc ax ’qrs qdrsq©bs©mf sgd �r/Zbs©nm nm z09r sn �r�0 Zmc sgdm ©mctb©mf
©s aZbh to sn �r � Hm sdqlr ne Xntmf c©ZfqZlr: qdrsq©bs©nm sn �r�0 ©r Zbbnlok©rgdc
ax qdlnu©mf nmd anw –©m Zkk onrr©akd vZxr(: vg©kd ©mctbs©nm Zccr Z anw –Zkrn ©m Zkk
onrr©akd vZxr(� R©mbd sgd c©ZfqZlr ne Zkk oZqs©s©nmr ZoodZq©mf ©mGf ,z09r. gZud anwdr
nmkx ©m sgd ’qrs qnv Zmc bnktlm: Zkk qdrtks©mf c©ZfqZlr v©kk gZud Zs lnrs svn anwdr
©m sgd rdbnmc bnktlm�

Tr©mf Sgdnqdl 2�z9 vd bZm rdd sgZs sgd r©lokd lnctkdr ZoodZq©mf ©m Gf ,z19r.

enq g dudm ZkvZxr gZud Zs kdZrs g<1 anwdr ©m sgd rdbnmc bnktlm� Sgtr ©e g  5 sgdqd
©r mn oZqs©s©nm vg©bg ZoodZqr ©m ansg sgd cnlZ©m Zmc qZmfd ne I@ : vg©bg enqbdr I@
–Zmc sgdqdenqd @( sn ad ydqn�

Enq g C 1 sgd sZqfds G1,z19r. ©r ZkvZxr ydqn� Enq g C 3 sgd c©ZfqZlr ZoodZq©mf
©m G3,z09r. gZud ’ud qnvr: ats sgd c©ZfqZlr ZoodZq©mf ©m G3,z19r. gZud Zs lnrs
sgqdd qnvr: rn ©s ©r mns onrr©akd sn nasZ©m nmd eqnl sgd nsgdq ax bgZmf©mf sgd onr©s©nm
ne Z r©mfkd anw: Zmc ZfZ©m sgd Zrrdlakx lZo ltrs ad sq©u©Zk�

Hm Rdbs©nm 6 adknv vd rgnv oqdb©rdkx gnv sgd bkZrr �j adbnldr sq©u©Zk Zesdq nmd
rsZa©k©yZs©nm: tr©mf Z mZstqZk fdnldsq©b ©msdqoqdsZs©nm ne sg©r bkZrr�

6� . lnqd fdnldsq=b u=dvon=ms

. qZs©nmZk lncdk enq ANts,Em. ©r sgd ptns©dms Pm ne Ntsdq RoZbd enq qZmh m fqZogr
ax sgd Zbs©nm ne Nts,Em. bgZmf©mf sgd lZqh©mf� –Nmd bntkc ©mrsdZc trd itrs sgd ro©md
ne Ntsdq RoZbd: ats enq ntq oqdrdms otqonrdr ©s ©r lnqd bnmudm©dms mns sn qdrsq©bs sn sgd
ro©md�( On©msr ne Pm Zqd sgtr ©rnldsqx bkZrrdr ne ’m©sd bnmmdbsdc fqZogr ne qZmh m
v©sg mn udqs©bdr ne uZkdmbd 0 nq 1 Zmc v©sg kdmfsgr Zrr©fmdc sn sgd dcfdr: mnqlZk©ydc
rn sgZs sgd rtl ne sgd kdmfsgr ne Zkk sgd dcfdr ©r 0� BnkkZor©mf dcfdr sn on©msr ax
rgq©mh©mf sgd©q kdmfsgr sn ydqn ©r Zkknvdc oqnu©cdc sg©r cndr mns cdbqdZrd sgd qZmh
ne sgd fqZog� Sgdqd ©r Z r©l©kZq qZs©nmZk lncdk Pm9r enq Azm9r bnmr©rs©mf ne fqZogr
©m Pm v©sg r kdZudr ZssZbgdc sn sgdl Zs Zqa©sqZqx on©msr� Sgdqd ©r mn mddc sn Zrr©fm
kdmfsgr sn sgd kdZe dcfdr r©mbd sgdx Zqd mns Zkknvdc sn bnkkZord sn on©msr� .m Zrrdlakx
lZo ©r ©mctbdc eqnl Z lZo Pm09r0     Pmj 9rj ! Pm9r vgdqd dcfd kdmfsgr nm
Z fktdc/snfdsgdq fqZog Wm9r Zqd nasZ©mdc ax ’qrs Zrr©fm©mf Z ’wdc kdmfsg: rZx 0: sn
sgd mdv dcfdr bqdZsdc ax sgd kdZe oZ©q©mfr: sgdm qdmnqlZk©y©mf sgd kdmfsgr ne Zkk sgd
mnmkdZe dcfdr ne Wm9r �

6�z� Ednldsq=b Lnq=sV bxbkdr� Sgd bkZrrdr �j 1 G1j,z091j20. Zqd oZqs©btkZqkx
dZrx sn cdrbq©ad eqnl sg©r odqrodbs©ud: Zmc gdmbd Zkrn sgd Lnq©sZ bkZrrdr Zmc sgd©q
fdmdqZk©yZs©nmr� Sgd bkZrr �j ©r sgd ©lZfd ne sgd sno/c©ldmr©nmZk gnlnknfx bkZrr
ne Z 1j/c©ldmr©nmZk snqtr tmcdq Z lZo e OS 1j ! P091j20 cdrbq©adc Zr enkknvr�
Bnmr©cdq fqZogr W091j20 nasZ©mdc eqnl Z b©qbkd b ax ZssZbg©mf 1j 7 0 kdZudr� Ax
qnsZs©mf sgd b©qbkd ©e mdbdrrZqx: vd bZm Zrrtld sgd ’qrs kdZe ZssZbgdr Zs Z ’wdc
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aZrdon©ms ne b� Sgd nsgdq kdZudr ZssZbg Zs 1j Zqa©sqZqx on©msr ne b vg©bg mddc mns
ad c©rs©mbs� Kdss©mf sgdrd on©msr uZqx ©mcdodmcdmskx Zqntmc b sgdm f©udr sgd lZo
e OS 1j ! P091j20� Sg©r ©r rtqidbs©ud ats mns ©midbs©ud r©mbd fqZogr c©fldq©mf ax
Z qdfidbs©nm ne b ’w©mf sgd aZrdon©ms Zqd ©cdms©’dc ©m P091j20: rn P091j20 ©r S 1j

lnctkn sgd Zbs©nm ne S1 qdfidbs©mf dZbg b©qbkd eZbsnq� Eqnl sg©r on©ms ne u©dv nmd bZm
rdd vgx vd qdpt©qd sgd snsZk mtladq ne kdZudr sn ad ncc: adbZtrd ©e ©s vdqd 1j ©mrsdZc
ne 1j 7 0 sgdm sgd S1/Zbs©nm vntkc qdudqrd sgd nq©dmsZs©nm ne sgd snqtr S 1j�0 Zmc
gdmbd sgd lZo S 1j�0 ! P091j vntkc ©mctbd sgd sq©u©Zk lZo nm sgd sno/c©ldmr©nmZk
gnlnknfx ne sgd snqtr�

Enq sgd lZo P091j20 P091j20 ! P1j219/ trdc sn bnmrsqtbs sgd Lnq©sZ bkZrr
j C �j ˚ �j vd fktd Zkk sgd kdZudr ne sgd ’qrs bnox ne W091j20 sn sgd kdZudr ne sgd
rdbnmc bnox� Sgtr vd gZud svn b©qbkdr in©mdc ax 1j 7 0 dcfdr� Nmd ne sgdrd dcfdr
rdqudr Zr Z ”aZrdon©ms; dcfd: Zmc sgdm ax uZqx©mf vgdqd sgd qdlZ©m©mf 1j dcfdr ZssZbg
vd nasZ©m Z eZl©kx ne fqZogrW1j219/ bnqqdronmc©mf sn Z lZoS 3j ! P1j219/ sZh©mf
Z fdmdqZsnq ne G3j,S

3j. sn j � –Sgd aZrdon©ms dcfd bntkc ad bnkkZordc sn Z on©ms:
f©u©mf Z lZo S 3j ! P1j219/ gnlnsno©b sn sgd nq©f©mZk nmd�( Sgd fdmdqZk©ydc
Lnq©sZ bkZrrdr gZud r©l©kZq fdnldsq©b cdrbq©os©nmr Zr lZor eqnl Z snqtr sn sgd
Zooqnoq©Zsd Pm9r �

Enq sgd Lnq©sZ bkZrr j sgd lZo S 3j ! P1j219/ ©r ©muZq©Zms tmcdq bdqsZ©m
rxlldsq©dr� Sn rsZqs: sgdqd ©r sgd S1  S1 rxlldsqx bnl©mf eqnl sgd rxlldsq©dr
ne sgd svn �j eZbsnqr qdfidbs©mf dZbg ne sgd svn b©qbkdr� Sgdqd ©r Zmnsgdq S1

rxlldsqx eqnl ©msdqbgZmf©mf sgd svn b©qbkdr� E©mZkkx: sgdqd ©r Zm �1j rxlldsqx
fqnto odqlts©mf sgd 1j Zqbr bnmmdbs©mf sgd svn b©qbkdr� .ksnfdsgdq sg©r f©udr Z
rxlldsqx fqntoFj ne nqcdq 7,1j.Šv©sg sgd lZo S 3j ! P1j219/ eZbsnq©mf sgqntfg
sgd ptns©dms S 3j<Fj � Nmd bZm qdfZqc Fj Zr Zbs©mf nm bgn©bdr ne Zm nqcdq©mf Zmc
nq©dmsZs©nmr ne sgd svn b©qbkdr Zmc Zm nqcdq©mf ne sgd 1j bnmmdbs©mf Zqbr� Sg©r lZhdr
©s bkdZq sgZs sgd ©mctbdc lZo S 3j<Fj ! P1j219/ ©r ©midbs©ud�

Hm sgd bZrd j C 0 sgd ptns©dms S 3<F0 bZm ad cdsdql©mdc dwok©b©skx�

Oqnonr=s=nm 6�z� S 3<F0 C Q3�

Oqnne� Sgd ptns©dms ne S 3 ax sgd qdfidbs©nmr ne sgd svn b©qbkdr f©udr Q1  Q1 r©mbd
sgd ptns©dms ne S 1 ax qdfidbs©nm ne ©sr svn b©qbkd eZbsnqr ©r sgd eZl©k©Zq 1/rgddsdc
aqZmbgdc bnudq©mf roZbd S 1 ! Q1� Mdws: eZbsnq nts sgd S1/Zbs©nm ©msdqbgZmf©mf sgd
svn b©qbkdr: bnqqdronmc©mf sn ©msdqbgZmf©mf sgd svn eZbsnqr ne Q1Q1� Sg©r f©udr sgd
svn/enkc rxlldsq©b oqnctbs QN1,Q

1. vg©bg ©r vdkk/hmnvm sn ad �N 1� Dwok©b©skx:
�N 1 bZm ad ©cdms©’dc v©sg mnmydqn onkxmnl©Zkr `1y

1 7 `0y 7 `/ ©m �‹yŒ to sn
rbZkZq ltks©ok©bZs©nm: Zmc sgdrd Zqd cdsdql©mdc ax sgd©q tmnqcdqdc oZ©q ne qnnsr ©m
Q1 C � W ) vgdqd k©mdZq eZbsnqr bnqqdronmc©mf sn qnnsr Zs ) Zqd cdkdsdc� –Rdd
d�f� )1z: DwZlokd 3J�3[( E©mZkkx vd mddc sn eZbsnq nts ax sgd S1/Zbs©nm ©msdqbgZmf©mf
sgd svn bnmmdbs©mf Zqbr� Sg©r bnqqdronmcr sn qdfidbs©mf dZbg snqtr S 1 Zbqnrr ©sr
c©ZfnmZk� Hm sgd ptns©dms Q1 Q1 ne S 1  S 1 sg©r ©r dpt©uZkdms sn qdfidbs©mf dZbg Q1

Zbqnrr ©sr dptZsnq� Hm sgd roZbd ne ptZcqZs©b onkxmnl©Zkr sg©r ©r f©udm ax bnlokdw
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bnmitfZs©nm ne sgd qnnsr: gdmbd Zkrn ne sgd bndffib©dmsr� Sgtr vd Zqd enql©mf sgd
ptns©dms ne �N 1 ax bnlokdw bnmitfZs©nm� Sg©r ptns©dms ©r Q3 ax Z bkZrr©bZk qdrtks ne
LZrrdx )21[ Zmc Jt©odq )29[�

Sgd ptns©dms S 3j<Fj enq j = 0 bZmmns ad Z rogdqd r©mbd nmd bZm bnlotsd sgZs
©sr qZs©nmZk gnlnknfx bnmr©rsr ne Z bnox ne C ©m dZbg c©ldmr©nm 3g ı 3j�

Vd bZm trd sgd fdnldsq©b u©dvon©ms sn f©ud Zmnsgdq oqnne sgZs Lnq©sZ bkZrrdr Zmc
sgd©q fdmdqZk©yZs©nmr uZm©rg Zesdq nmd rsZa©k©yZs©nm ne sgd qZmh0

Fdnldsqib oqnne sgYs �j uYmirgdr Yesdq nmd rsYaikiyYsinm� Sgd ©cdZ ©r sn rdd gnv sgd
bnlltsZsnq qdkZs©nm ‹dfi : dijŒ C dfj Zlnmf dkdldmsZqx lZsq©bdr bZm ad sqZmrkZsdc
©msn Z svn/oZqZldsdq eZl©kx ne fqZogr�

Vd bZm qd©msdqoqds sgd rsZa©k©yZs©nm lZo Zr sgd lZoP091j20 ! P191j20 nasZ©mdc
ax ZssZbg©mf ansg dmcr ne Z mdv dcfd a Zs sgd aZrdon©ms ne sgd fqZogr W091j20

cdrbq©adc Zanud bnmr©rs©mf ne Z b©qbkd b v©sg 1j 7 0 kdZudr ZssZbgdc: vgdqd ax sgd
aZrdon©ms vd ldZm sgd on©ms ne b vgdqd sgd ’wdc kdZe ZssZbgdr� Kds ` ad Zmx nmd
ne sgd qdlZ©m©mf 1j kdZudr� Rk©c©mf ` Zqntmc b f©udr nmd ne sgd Q0 eZbsnqr ne sgd
snqtr S 1j vgnrd lZo sn P091j20 rdmcr Z fdmdqZsnq ne G1j,S

1j. sn �j �
E©ftqd z2 cdrbq©adr Z svn/oZqZldsdq eZl©kx ne fqZogr ©m vg©bg nmd dmc ne sgd

Zqb a lnudr Zbqnrr b vg©kd nmd dmc ne sgd Zqb ` lnudr Zbqnrr a Zmc b� .r vd oqnbddc
eqnl kdes sn q©fgs ©m sgd rdptdmbd ne entq o©bstqdr vd rdd nmd dmc ne a rk©c©mf Zqntmc b�
Sgd cnssdc Zqb cdmnsdr sgd oZsg enkknvdc ax sgd ZssZbg©mf on©ms ne `� Hm©s©Zkkx ©s itrs
fndr Zbqnrr a: sgdm vgdm a gZr lnudc oZqsvZx Zqntmc b sgd dmc ne ` ltrs aZbhsqZbh
Zbqnrr oZqs ne b Zesdq ©s bqnrrdr a: ©m nqcdq sn qdstqm sn sgd aZrdon©ms� Hm sgd kZrs o©bstqd
vd rdd sgZs ` bqnrrdr ansg a Zmc b�

b

a

`

b

`

a

b

`
a

b

a

`

E©ftqd z2� . 1/oZqZldsdq eZl©kx ne fqZogr W180

Nm sgd antmcZqx ne sgd oZqZldsdq rptZqd enq sg©r svn/oZqZldsdq eZl©kx nmd sgtr
gZr ’ud rk©cdr ne nmd Zqb nudq Zmnsgdq: Zr ©mc©bZsdc ©m E©ftqd z3� Sgd ptns©dms
roZbd ne sgd rptZqd nasZ©mdc ax ©cdms©ex©mf sgd svn `<a dcfdr Zmc sgd svn a<b

dcfdr ©r Z rtqeZbd Q090 ne fdmtr nmd v©sg nmd antmcZqx b©qbkd: vgdqd sg©r antmcZqx
b©qbkd oZqZldsq©ydr sgd `<b rk©cd� Sgd `<b rk©cd vZr sgd qdrsq©bs©nm ne sgd lZo
e OS 1j ! P191j20 qdoqdrdms©mf sgd rsZa©k©yZs©nm ne �j sn nmd ne sgd b©qbkd eZbsnqr
ne S 1j : rn vd bZm dwsdmc e sn Z lZo S 1j�0 Q090 ! P191j20� Sg©r ©lok©dr sgZs e
©mctbdr sgd ydqn lZo G1j,S

1j.! G1j,P191j20.�
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a<ba<b

`<a

`<a `<b

E©ftqd z3� Sgd oZqZldsdq roZbd: Z otmbstqdc snqtr

6�1� Qdoqdrdms=mf D=rdmrsd=m bkVrrdr fdnldsq=bVkkx� Kds tr cdrbq©ad gnv sgd
D©rdmrsd©m bkZrrdr �j 1 G3j22

�
.ts,E1j22.


bZm ad qdZk©ydc Zr eZl©k©dr ne fqZogr

oZqZldsq©ydc ax bdqsZ©m lZm©enkcr Dj sgZs Zqd ZmZknfntr sn sgd snq© qdoqdrdms©mf
Lnq©sZ bkZrrdr: ats Z k©sskd lnqd bnlok©bZsdc� Bnmr©cdq ’qrs sgd bZrd j C 0: rn D0

v©kk ad Z bknrdc nq©dmsZakd 6/lZm©enkc� Sg©r ©r sgd oqnctbs ne S 3 v©sg Z 2/lZm©enkcM :
vgdqdM rok©sr Zknmf Z 1/snqtr ©msn rtalZm©enkcrM0 ZmcM1 dZbg gnldnlnqog©b sn Z
oqnctbs ne Q0 v©sg Z bnloZbs rtqeZbd Q090 ne fdmtr 0v©sg nmd antmcZqx bnlonmdms�
Vd nasZ©m M eqnl M0

^
M1 ax fkt©mf sgd svn antmcZqx snq© u©Z Z gnldnlnqog©rl

ne >M0 C >M1 C S 1 rv©sbg©mf sgd svn b©qbkd eZbsnqr ne S 1� Eqnl sg©r cdrbq©os©nm
nmd bZm rdd sgZs 0D0 ©r sgd oqnctbs ne S3 v©sg svn bno©dr ne S  E1 ZlZkfZlZsdc
Zknmf S  S vgdqd sgd rdbnmc S ©r fdmdqZsdc ax sgd bnlltsZsnq ne sgd fdmdqZsnqr
ne E1 Zmc sgd ZlZkfZlZs©nm ©msdqbgZmfdr sgd svn eZbsnqr ne S  S� .krn eqnl sgd
bnmrsqtbs©nm ne D0 nmd bZm dZr©kx rdd sgZs ©s ©r Z J,: 0.�

Mnv vd cdrbq©ad Z lZo D0 ! P490 bnqqdronmc©mf sn Z 6/c©ldmr©nmZk eZl©kx ne
qZmh 4 fqZogr v©sg nmd kdZe� Sn bnmrsqtbs sgdrd fqZogr: rsZqs v©sg sgd eZl©kx ne fqZogr
oZqZldsq©ydc ax Q090 ©mc©bZsdc ©m E©ftqd z2: bnmr©rs©mf ne Z b©qbkd b v©sg dcfdr `
Zmc a ZssZbgdc� Nmd dmc ne a ©r ZssZbgdc sn sgd aZrdon©ms ne b Zmc sgd nsgdq dmc sn Z
on©ms lnu©mf Zqntmc b� Sgd Zqb ` ZssZbgdr Zs nmd dmc sn Z on©ms sgZs lnudr Zbqnrr a
Zmc sgdm qdstqmr sn sgd aZrdon©ms Zknmf Zm Zqb ne b� Mdws vd ZssZbg nmd dmc ne Zmnsgdq
Zqb `0 Zs Z on©ms sgZs lnudr nmkx Zqntmc b: ©mcdodmcdmskx ne gnv ` Zmc a ZssZbg� Sg©r
f©udr Z eZl©kx ne fqZogr oZqZldsq©ydc ax Q0  Q090� Pdudqr©mf sgd qnkdr ne ` Zmc `0
f©udr Zmnsgdq eZl©kx oZqZldsq©ydc ax Q0 Q090� Nm Q0  >Q090 ansg eZl©k©dr bnmr©rs
ne fqZogr ©m vg©bg aWb ©r Q0^Q0 v©sg ` Zmc `0 ZssZbgdc sn Zqa©sqZqx on©msr ne b� Sgd
svn eZl©k©dr oZqZldsq©ydc ax Q0Q090 sgdm ’s snfdsgdq sn enql Z eZl©kx oZqZldsq©ydc
axM : rn vd gZud Z lZoM ! P191� .ssZbg©mf svn lnqd Zqbr c Zmc d Zs Zm dmcon©ms
ne dZbg sgZs lnudr eqddkx Zqntmc b f©udr Z eZl©kx oZqZldsq©ydc ax M  S 1 Zmc rn
Z lZo M  S 1 ! P193: gdmbd Z bkZrr k 1 G4,z193.� E©mZkkx: vd Zrrdlakd sg©r
bkZrr k v©sg sgd snqtr S 1 qdoqdrdms©mf �0 1 G1,z092. ax Zcin©m©mf Zmnsgdq b©qbkd b0
Zmc ZssZbg©mf sgd eqdd dmcr ne `: c : Zmc d Zs on©msr sgZs lnud Zqntmc b0: vgdqd ax
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qnsZs©mf b0 vd bZm Zrrtld sgZs ` ZssZbgdr itrs Zs sgd aZrdon©ms ne b0� Sgd Zqb `0 gZr nmd
dmc tmZssZbgdc: rn ©s ©r Z kdZe� E©ftqd z4 rgnvr Z fqZog ©m sgd qdrtks©mf 6/oZqZldsdq
eZl©kx ©m sgd bZrd sgZs `0 ZssZbgdr sn b: ats `0 bntkc Zkrn ZssZbg sn a vgdm ` ZssZbgdr
sn b� Sgdrd svn onrr©a©k©s©dr bnqqdronmc sn sgd svn rtalZm©enkcr M0 Zmc M1 ne M �

d

`

a

c

`0

b b0

E©ftqd z4� . fqZog ©m sgd �0 eZl©kx

Sn qdkZsd sg©r sn sgd dZqk©dq bnmrsqtbs©nm ne D©rdmrsd©m bkZrrdr: mnsd ’qrs sgZs sgd
fqnto LG9I ©m Oqnonr©s©nm 3�3 ©r sgd rdl©c©qdbs oqnctbs S � ,E 1

1  S1. ©m sgd bZrd
Zs gZmc vgdm gH g C 1 C gI g� . J,: 0. enq sg©r fqnto ©r sgd lZoo©mf snqtr Sd ne
Z lZo e eqnl ,Q0 ^ Q0.1  S 1 sn ©srdke sgZs ©r sgd ©cdms©sx nm sgd S 1 eZbsnq: Zmc
nm dZbg Q0 ^ Q0 ©mctbdr sgd Ztsnlnqog©rl ne 0,Q

0 ^ Q0. C E1 ’w©mf sgd ’qrs
aZr©r dkdldms w Zmc rdmc©mf sgd rdbnmc aZr©r dkdldms x sn wx� Vd bZm bnlotsd
G4,Sd . fdnldsq©bZkkx Zr sgd dkdldmsr ne G3

�
,Q0 ^ Q0.1  S 1


’wdc ax e tr©mf

sgd dwZbs rdptdmbd ©m DwZlokd 1�37 ne )1z[� Sg©r G3 gZr c©ldmr©nm 3 v©sg aZr©r
bnqqdronmc©mf sn sgd 3/bdkkr ne ,Q0 ^ Q0.1  S 1 ax sgd Jémmdsg enqltkZ� Sgd aZr©r
dkdldmsr bZm ad vq©ssdm –nl©ss©mf sdmrnq oqnctbs rxlankr enq r©lok©b©sx( Zr wwyy:
wxyy: xwyy: Zmc xxyy� –Hs vntkc lZhd rdmrd sn r©lok©ex sgd mnsZs©nm etqsgdq ax
qdokZb©mf y ax w sgqntfgnts�( Sgd lZo e ’wdr w Zmc y Zmc sZhdr x sn w 7 x� .
rgnqs bZkbtkZs©nm rgnvr sgZs sgd dkdldmsr ©muZq©Zms tmcdq e enql Z 1/c©ldmr©nmZk
rtaroZbd v©sg aZr©r wwyy Zmc wxyy � xwyy� Sgd dkdldms wwyy ©r mns ne ©msdqdrs
sn tr r©mbd ©s bZm ad rgnvm sn f©ud sgd sq©u©Zk dkdldms ne G4,z193.� Enq sgd dkdldms
wxyy � xwyy sgd entq kdssdqr ne dZbg ne sgdrd svn vnqcr bnqqdronmc sn sgd dcfdr
`: `0: c: d ©m sgZs nqcdq� Enq dwZlokd sgd entq kdssdqr ne wxyy bnqqdronmc sn ` lnu©mf
Zqntmc b: `0 lnu©mf Zbqnrr a: Zmc c Zmc d lnu©mf Zqntmc b� HmsdqbgZmf©mf ` Zmc `0
f©udr sgd nsgdq vnqc xwyy� Sn fn eqnl G3

�
,Q0 ^ Q0.1  S 1


sn G4,Sd . ©munkudr Z

’esg oZqZldsdq: Zmc sg©r bnqqdronmcr sn nmd dmc ne sgd dcfd a lnu©mf Zqntmc b� Sgd
vgnkd lZoo©mf snqtr Sd bnqqdronmcr sn Z 4/c©ldmr©nmZk eZl©kx ne fqZogr ©m vg©bg `
Zmc `0 lnud eqddkx Zqntmc ansg a Zmc b: vg©kd c : d: Zmc nmd dmc ne a lnud Zqntmc b�
Sgd qdZrnm enq qdrsq©bs©mf sn sgd fqZogr oZqZldsq©ydc ax M  S 1 ©r sn fds Z lZm©enkc
Zr oZqZldsdq roZbd Zmc sgtr qdctbd sgd c©ldmr©nm ne G4 eqnl svn sn nmd�

Sn fdmdqZk©yd eqnl �0 sn �j ©r dZrx r©mbd Zkk nmd gZr sn cn ©r qdokZbd sgd Zqbr c
Zmc d ax 1j Zqbr c0: 9 9 9 : cj Zmc d0: 9 9 9 : dj sgZs adgZud ©m dwZbskx sgd rZld vZx Zr c
Zmc d� Sgtr Dj C M  S 3j � Hmb©cdmsZkkx: sgd lZm©enkc M adknmfr sn sgd bkZrr ne
2/lZm©enkcr hmnvm Zr fqZog lZm©enkcr: vg©bg rddlr Zm drodb©Zkkx Zooqnoq©Zsd mZld
©m sgd oqdrdms bnmsdws�
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Nmd bZm rdd sgZs �j 1 G3j22,z1j2290. lZor sn ydqn ©m G3j22,z1j229/.

r©mbd ©fmnq©mf sgd kdZe `0 qdokZbdr sgd 2/lZm©enkc M ax Z 1/c©ldmr©nmZk ptns©dms:
mZldkx Q090: rn sgd bnlonr©s©nm Dj ! P1j2290 ! P1j229/ eZbsnqr sgqntfg
Q090  S

3j vg©bg gZr nmd knvdq c©ldmr©nm sgZm Dj �

7� Gnlnknf=bVk sq=u=Vk=sx ne V rsVmcVqc ”lVw=lVk snqtr, enq .ts�2;.

Kds @ ad sgd rtafqnto ne .ts,Em. fdmdqZsdc ax sgd Ztsnlnqog©rlr f Zmc f enq 0 ı
g ı m � 0: vgdqd f rdmcr sgd aZr©r dkdldms wf sn wmwf Zmc ’wdr wi enq i ¤ g :
Zmc f ©r cd’mdc r©l©kZqkx ats ltks©ok©dr wf ax wm nm sgd q©fgs� Sgtr @ ©r ©rnlnqog©b
snS1m�1: qdZk©y©mf sgd lZw©lZk qZmh ne Zm Zadk©Zm rtafqnto r©mbd sgd  ne .ts,Em.

©r 1m � 1�
Sgdnqdl 7�z� Sgd imbktrinm @ '! .ts,Em. ne sgd rsYmcYqc eqdd YadkiYm rtafqnto ne
lYwilYk qYmh imctbdr sgd sqiuiYk lYo nm qYsinmYk gnlnknfx im Ykk onrisiud cildmrinmr�

Mnsd sgZs sgd S1m�3  .ts,Em. qdZk©y©mf sgd Lnq©sZ bkZrr j ©r mns bnmsZ©mdc ©m
sg©rS1m�1  .ts,Em. nq Zmx rtafqnto bnmitfZsd sn sg©r ax odqlts©mf aZr©r dkdldmsr
enq Em: Zmc sgd sgdnqdl f©udr Z fnnc qdZrnm vgx sg©r ltrs ad sgd bZrd�

Vd v©kk f©ud sgqdd c©fldqdms oqnner ne sg©r sgdnqdl: dZbg v©sg ©sr nvm ZcuZmsZfdr�
Sgd ’qrs oqnne ©r oqnaZakx sgd lnrs dkdldmsZqx�

.kfdaqYib oqnne� Vd bZm dmkZqfd @ sn Z rtafqnto F  .ts,Em. ax Zcin©m©mf sgd
Ztsnlnqog©rlr sgZs odqltsd sgd aZr©r dkdldmsr w0: 9 9 9 : wm�0 Zmc rdmc Z rtards ne
sgdl sn sgd©q ©mudqrdr� Sgdrd Ztsnlnqog©rlr enql Z bnox ne sgd r©fmdc odqltsZs©nm
fqnto�˙

m�0 ©m .ts,Em.: Zmc F ©r sgd rdl©c©qdbs oqnctbs�˙
m�0 �@� Hs v©kk rtffibd sn

rgnv Gf ,F. C / enq g = 0 r©mbd G0

�
.ts,Em.


C / eqnl sgd bkZrr©bZk oqdrdmsZs©nmr

ne .ts,Em.�
OZrr©mf eqnl gnlnknfx sn bngnlnknfx Zmc Zookx©mf sgd trtZk Zqftldms v©sg

sqZmredq gnlnlnqog©rlr: vd bZm bnlotsd G,F. Zr sgd ©muZq©Zmsr ne G,@. tmcdq
sgd Zbs©nm ne �˙

m�0 ©mctbdc ax bnmitfZs©nm� Sgd bngnlnknfx q©mf G,@. ©r Zm
dwsdq©nq ZkfdaqZ nm fdmdqZsnqr `f Zmc af bnqqdronmc©mf sn f Zmc f � BnmitfZs©nm ax
sgd lZo ©mudqs©mf wf rdmcr f sn �0

f Zmc f sn �0
f : rn ©mG,@. sg©r rdmcr `f sn �af

Zmc af sn �`f � BnmitfZs©nm ax Z odqltsZs©nm ne sgd wf @r gZr sgd dfldbs ne odqlts©mf
sgd rtarbq©osr nm sgd `f @r Zmc af @r�

Dkdldmsr ne G j,@. Zqd k©mdZq bnla©mZs©nmr ne cdfqdd j lnmnl©Zkr ©m sgd `f @r
Zmc af @r� Vd v©kk rgnv sgZs enq Zmx lnmnl©Zk k ne cdfqdd j = 0 sgdqd dw©rsr
 1 �˙

m�0 rtbg sgZs k C �k� Sg©r ©lok©dr sgZs k bZmmns ZoodZq ©m Zmx dkdldms
ne G j,@. sgZs ©r ©muZq©Zms tmcdq sgd Zbs©nm ne �˙

m�0: Zmc gdmbd G j,F. C / enq
j = 0� Sgdqd Zqd sgqdd bZrdr0 ©e k bnmsZ©mr ansg `f Zmc af enq rnld g : sgdm
©mudqs©mf wf bgZmfdr sgd r©fm ne `f [ af Zmc sgtr sgd r©fm ne k, ©e k bnmsZ©mr `f

Zmc `i ats mns d©sgdq ne af nq ai vd trd sgd ©munkts©nm ©m F ©msdqbgZmf©mf wf Zmc wi ,
Zmc ©e k bnmsZ©mr `f Zmc ai ats mns d©sgdq ne af nq `i vd trd sgd ©munkts©nm ©m F
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©msdqbgZmf©mf wf Zmc w�0
i � –Sg©r Zqftldms cndr mns Zookx vgdm j C 0: ats ©s ©r dZrx

sn bgdbh sgZs G 0,F. C � fdmdqZsdc ax
M

f `f �
M

f af �(

Fdnldsqib oqnne� .r ©m sgd oqdu©ntr rdbs©nm vd bnmr©cdq sgd qZs©nmZk lncdkPm90 enq
.ts,Em.� Sgd ©mbktr©nm S1m�1 '! .ts,Em. bnqqdronmcr sn Z lZo e OS 1m�1 ! Pm90

ne sgd ,1m�1./snqtr snPm90� Sg©r rodb©’dr Z eZl©kx ne fqZogr oZqZldsq©ydc axS 1m�1

bnmrsqtbsdc Zr enkknvr� RsZqs v©sg Z aZrdon©msdc b©qbkd b: sgdm ZssZbg m� 0 Zqbr `f ax
©cdms©ex©mf sgd©q dmcon©msr v©sg on©msr rf Zmc sf ©m b� Sgd rf Zmc sf Zqd sgd bnnqc©mZsdr
nm S 1m�1: Zmc vd bZm vq©sd e Zr Z etmbs©nm e ,r0: s0: 9 9 9 : rm�0: sm�0.�

Sgd lZo e ©r mns ©midbs©ud r©mbd sgdqd Zqd rnld rxlldsq©dr oqdrdms� Nmd bZm
©msdqbgZmfd rf Zmc sf : rv©sbg©mf sgd dmcr ne `f : v©sgnts bgZmf©mf sgd fqZog: Zmc nmd
bZm odqltsd sgd Zqbr `f � Rv©sbg©mf rf Zmc sf f©udr Z ptns©dms ne sgd g sg 1/snqtr eZbsnq ne
S 1m�1 C ,S 1.m�0� Sgd ptns©dms ne Z 1/snqtr ax ©msdqbgZmf©mf sgd svn b©qbkd eZbsnqr
©r Z sq©Zmfkd v©sg svn dcfdr ©cdms©’dc� Sg©r cdenqlZs©nm qdsqZbsr sn Z r©mfkd b©qbkd:
rZx sgd rf b©qbkd� Sgd ptns©dms ne S 1m�1 ax sgdrd bnnqc©mZsd sqZmronr©s©nmr sgtr gZr
sgd gnlnsnox sxod ne S m�0� Sg©r ZkqdZcx ©lok©dr sgZs sgd ©mbktr©nm @ '! .ts,Em.

©mctbdr sgd sq©u©Zk lZo nm Gj enq j = m � 0�
Mnv vd bZm eZbsnq nts sgd odqltsZs©nmr ne sgdm�0 eZbsnqr ne sg©rS m�0: oqnctb©mf

sgd ,m� 0./enkc rxlldsq©b oqnctbs ne Q0� Sg©r ©r vdkk hmnvm sn gZud sgd gnlnsnox
sxod ne Z r©mfkd b©qbkd� –Rdd enq dwZlokd sgd dmc ne DwZlokd 3J�3 ©m )1z[�( Sgtr sgd
lZo e eZbsnqr sgqntfg Z roZbd gnlnsnox dpt©uZkdms sn Q0 rn ©s ©mctbdr sgd sq©u©Zk
lZo nm Gf enq g = 0� Hs Zkrn ©mctbdr sgd sq©u©Zk lZo nm G0 r©mbd G0

�
.ts,Em.


C /

Zr mnsdc ©m sgd ’qrs oqnne�

9 9
9  9 9
9





E©ftqd z5� Sgd fkt©mfr W081m�0 ! W181m�2 ! Wm80

Oqnne uiY qdoqdrdmsYsinm sgdnqx� Vd gZud ©mbktr©nmr@  z091m�0  .ts,Em.vgdqd
sgd rdbnmc ©mbktr©nm bnqqdronmcr sn sgd rdke/fkt©mf W091m�0 ! Wm90� –Hm eZbs
z091m�0 ©r bnmsZ©mdc ©m sgd rtafqnto F trdc ©m sgd ’qrs oqnne Zanud(� Sgd fkt©mf
W091m�0 ! Wm90 eZbsnqr Zr sgd bnlonr©s©nm ne svn fkt©mfr W091m�0 ! W191m�2 !

Wm90 Zr rgnvm ©m E©ftqd z5: rn sgd lZoG,@.! G

�
.ts,Em.


eZbsnqr ZrG,@.!

G,z091m�0. ! G,z191m�2. ! G,zm90.� Sgd l©cckd ne sgdrd sgqdd lZor ©r Zm
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Zrrdlakx lZo vg©bg vd rgnvdc ©r sq©u©Zk ©m Rdbs©nm 4�2 –tmkdrr sgd cdfqdd ©r /(:
vg©bg ©lok©dr sgZs Gj,@.! Gj

�
.ts,Em.


©r sq©u©Zk ©e j = /�

Nmd ne sgd ZcuZmsZfdr ne sg©r kZrs oqnne ©r sgZs ©s Zkrn vnqhr ©m cdfqdd 0: rn nmd
cndr mns mddc Z rdoZqZsd Zqftldms enq sg©r bZrd�

QdlVqh 7�1� Sgd bnlonr©s©nm @ ! .ts,Em. ! Nts,Em. gZr hdqmdk S Zmc ©r
©midbs©ud vgdm qdrsq©bsdc sn Z rt©sZakd rtafqnto S1m�2 qdZk©y©mf sgd  ne Nts,Em.�
Sgd sgdnqdl ©lok©dr sgZs sg©r ©mbktr©nmS1m�2 '! Nts,Em. ©r Zkrn sq©u©Zk nm gnlnknfx
r©mbd ©s eZbsnqr sgqntfg @ '! .ts,Em.�

8� Anmmdbs=nmr v=sg gV=qx fqVog gnlnknfx
Vmc sgd K=d VkfdaqV ne rxlokdbs=b cdq=uVs=nmr

8�z� GV=qx fqVog gnlnknfx� Hm sg©r rdbs©nm vd mnsd sgd bnmmdbs©nm adsvddm ntq
bZkbtkZs©nmr Zmc sgd gZ©qx fqZog gnlnknfx sgdnqx ne )z9[� .r Zanud �j cdmnsdr sgd
rxlldsq©b fqnto nm j kdssdqr Zmc Rxlj sgd j/sg rxlldsq©b onvdq etmbsnq nm udbsnq
roZbdr� Sgd enkknv©mf kdllZ ©r Zm ©lldc©Zsd bnmrdptdmbd ne Oqnonr©s©nm 2�5�

KdllV 8�z� Kds G C G 0,Em. j �m� Enq Ymx �?udbsnq roYbd T

G 1m�22r,zm9r.˚�q
T Dr

j G 1m�2
�
Nts,Em.H Rxlr,G˚ T .


9

Oqnne� Sgd Jémmdsg ©rnlnqog©rl G r,E r
m . j G 0,Em.

Dr
C GDr ©r Nts,Em. �r/

dpt©uZq©Zms� Rn

G 1m�22r,zm9r.˚�q
T Dr

j G 1m�2
�
Nts,Em.HG

r,E r
m .

˚�q

T Dr –Oqno� 2�5(

j G 1m�2
�
Nts,Em.HGDr


˚�q

T Dr

j G 1m�2
�
Nts,Em.HGDr

˚�q
T Dr



j G 1m�2
�
Nts,Em.HG˙r

˚�q
T ˙r



j G 1m�2 ,Nts,Em.H Rxlr,G˚ T .. 9

Kds Em9r
T cdmnsd sgd gZ©qx K©d fqZog bnlokdw –rdd )z9: zz[(: vgdqd fqZogr gZud

qZmh m Zmc r gZ©qr kZadkdc ax udbsnqr eqnl T � Hm )z9[ sgd enkknv©mf sgdnqdl: v©sg
sgd sv©rs Zbb©cdmsZkkx nl©ssdc: vZr oqnudc ax Z c©qdbs ZmZkxr©r ne sgd bgZ©m bnlokdw�

Sgdnqdl 8�1 –)z9[: Sgdnqdl zz�z(� Sgdqd ir Ym irnlnqogirl

Gj,Em9r
T . j G 1m2r�1�j,zm9r.˚�q

T Dr9

Bnla©m©mf sg©r v©sg KdllZ 8�z f©udr Z rgnqsdq oqnne ne sgd enkknv©mf sgdnqdl
eqnl )zz[ qdkZs©mf sgd ’qrs gnlnknfx ne sgd gZ©qx K©d fqZog bnlokdw v©sg sgd
bngnlnknfx ne Nts,Em. v©sg sv©rsdc bndffib©dmsr�
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Sgdnqdl 8�2 –)z9[: Sgdnqdl 7�7(� Enq m  1: r  / sgdqd ir Ym irnlnqogirl

G0,Em9r
T . j G 1m�2

�
Nts,Em.H Rxlr,G˚ T .


9

Sg©r sgdnqdl gZr addm rk©fgskx qdrsZsdc gdqd sn ad lnqd bnloZs©akd v©sg btqqdms
mnsZs©nm�

8�1� Sgd K=d VkfdaqV ne rxlokdbs=b cdq=uVs=nmr� .bbnqc©mf sn Sgdnqdl 8�1 gZ©qx
fqZog gnlnknfx ©r nasZ©mdc ax sv©rs©mf sgd gnlnknfx ne zm9r v©sg T Dr � Hm )z9:zz[:
©s vZr rgnvm sgZs ©e sgd c©ldmr©nm ne T ©r rtffib©dmskx kZqfd: sgd j/sg gnlnknfx ne sgd
K©d ZkfdaqZ ST ne onr©s©ud cdfqdd rxlokdbs©b cdq©uZs©nmr dladcr ©m gZ©qx K©d fqZog
gnlnknfx0

Gj,ST .  Gj,ET . C
L
m9r

Gj,Em9r
T . j

L
m9r

G 1m2r�1�j,zm9r.˚�q
T Dr9

Etqsgdqlnqd: dudqx ©qqdctb©akd FK,T ./lnctkd Q�T ©m sgd cdbnlonr©s©nm ne
gZ©qx fqZog gnlnknfx bnqqdronmcr sn Zm ©qqdctb©akd Ro,T ./lnctkd Q^�hT ©m sgd
cdbnlonr©s©nm ne ne G,ST .� Sgtr sgd bngnlnknfx bkZrrdr entmc ©m sg©r oZodq
oqnctbd gnlnknfx bkZrrdr enq ST � Sgdrd bkZrrdr bZm ad trdc sn rgnv sgZs Gj,S.
bnmsZ©mr ©m’m©sdkx lZmx c©fldqdms Ro/lnctkdr: Zr vd mnv rgnv�
Sgdnqdl 8�3� G2m2c�1,S. bnmsYimr sgd Ro?lnctkd Q^  1k20.m90` .h enq Ykk k�

Oqnne� Kds r C 1m,k70. 7 c � Ax Sgdnqdl 2�z3: G 1mk,zm9r. bnmsZ©mr sgd �r/
rtalnctkd N m2c9m1k. v©sg ltks©ok©b©sx 0� Rdss©mf j C 2m7 c � 1 vd gZud

G2m2c�1,Em9r
T . j G 1km,zm9r.˚�q

T Dr

 N m2c9m1k. ˚�q
T Dr

R©mbd T Dr C
<

� N�0 ˚ Q�,T . Zmc N� ˚�q
N C / tmkdrr  C : ©m vg©bg

bZrd ©s ©r sgd sq©u©Zk lnctkd �: vd rdd sgZs enq c©l,T .  lZw,1k70: m7c.:
G2m2c�1,Em9r

T . bnmsZ©mr sgd FK,T ./rtalnctkdQ m2c9m1k.0,T . C Q  1k20.m90` .,T .�
Sgdqdenqd enq c©l,T . rtffib©dmskx kZqfd G2m2c�1,ST . bnmsZ©mr sgd bnqqdronmc©mf
Ro,T ./rtalnctkd Q^  1k20.m90` .h,T .� SZh©mf sgd k©l©s Zr c©l,T . fndr sn ©m’m©sx:
f©udr sgZs Gj,S. bnmsZ©mr Q^  1k20.m90` .h enq Zkk k�

QdlVqh 8�4� Hm )z1[ sgd nq©f©mZk Lnq©sZ bkZrrdr ©m sgd bngnlnknfx ne Nts,Em. vdqd
qd/©msdqoqdsdc ©m sdqlr ne gZ©qx fqZogr Zmc sg©r on©ms ne u©dv vZr sgdm trdc sn bnmrsqtbs
lnqd bkZrrdr: bZkkdc fdmdqZk©ydc Lnq©sZ bkZrrdr� Sgd eZbs sgZs sgd bkZrrdr cdrbq©adc
©m Rdbs©nmr 4�z Zmc 4�4 qdoqdrdms sgd rZld bkZrrdr rsdlr eqnl sgd ©cdms©’bZs©nm

G0,E091j20
T . j G 1j,z091j20.˚�1j00

T D1j20
C Q1j20T C Rxl1j20 T

eqnl Sgdnqdl 8�1� . fdmdqZsnq ne G0,E091j20
T . ©r Z k©mdZq K©d sqdd v©sg svn dmcr

in©mdc ax Zm dcfd Zmc 1j 7 0 bnllts©mf T /kZadkdc kdZudr –”gZ©qr;(: vgdqdZr Z
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fdmdqZsnq ne G 1j,z091j20. ©r sgd rZld sg©mf: ats v©sg tmkZadkdc kdZudr� BZkk sg©r
fdmdqZsnq �

j
: Zr ©s ©r ctZk sn �j � Sgd fqZog©bZk bnbxbkd ne )z1[ ©r mnmydqn nmkx ©e

sgd fqZog ©r sgd tm©nm ne �
j0
: 9 9 9 : �

jk
v©sg sgd gZ©qr bnmmdbsdc to ax dcfdr� Hm sgZs

bZrd sgd bnbxbkd duZktZsdr sn ˙ sgd fqZog nasZ©mdc ax rgq©mh©mf dZbg �j sn Z on©ms�
Etqsgdq oqnidbs©mf sgd fqZog©bZk bnbxbkd ©msn sgd rtaroZbd roZmmdc ax Z r©mfkd fqZog
f©udr sgd Lnq©sZ bnbxbkd C � Ax bnmrsqtbs©nm: sg©r oqnbdrr ©r ctZk sn sgd fkt©mf lZo
cd’mdc ax F�

QdlVqh 8�5� Hm )zz[ ©s vZr dwokZ©mdc sgZs gZ©qx fqZog gnlnknfx bZm ad u©dvdc
Zr sgd EdxmlZm sqZmrenql ne Z bxbk©b nodqZc� Hm k©fgs ne Sgdnqdl 8�1 sg©r ©lok©dr
sgZs sgd bngnlnknfx fqntor G,zm9r. bZm ad bnla©mdc ©msn Z –sv©rsdc( lnctkZq bn/
nodqZc )z7[� Sgdqdenqd sgd ctZkr G,zm9r. ne sgdrd fqntor enql Z –sv©rsdc( lnctkZq
nodqZc� Sgd Zrrdlakx lZor cd’mdc ©m Rdbs©nm 4 Zqd sgd rsqtbstqd lZor ne sg©r
lnctkZq nodqZc�

z9� Nodm Ptdrs=nmr

Vd ’m©rg v©sg rdudqZk ptdrs©nmr Zmc bnmidbstqdr qdkZsdc sn qdrtksr ©m sgd oZodq� Sgd
bnmidbstqdr gZud addm udq©’dc enq Zkk ats sgd lnrs qdbdmskx c©rbnudqdc mnmsq©u©Zk
bkZrrdr ©m Gj,zm9r.: ats sgdqd Zqd mns dmntfg ne sgdrd udq©’dc bZrdr sn oqnu©cd
nudqvgdkl©mf du©cdmbd enq sgd bnmidbstqdr�

Hm vgZs enkknvr vd ZkvZxr dwbktcd sq©u©Zk Zrrdlakx lZor: sgnrd sgZs ©munkud
Z bnlonmdms fqZog W/91 vgdqd sgd fkt©mf ©munkudr nmkx nmd kdZe: adbZtrd sgd
lZo ˛ O Gj,zm9r.! Gj,zm9r. ©mctbdc ax sgd Zrrdlakx lZo � O Gj,zm9r. ˚

G/,z/91.! Gj,zm9r. ©r dptZk sn sgd ©cdms©sx�

z9�z� Rtqidbs=u=sx ne sgd Vrrdlakx lVor adknv sgd u=qstVk bngnlnknf=bVk c=ldm“
r=nm� .m Zrrdlakx lZoG,zm09r0.˚   ˚G,zmj 9rj .! G,zm9r. enq j  1 bZm
mdudq gZud mnmsq©u©Zk ©lZfd ©m sgd u©qstZk bngnlnknf©bZk c©ldmr©nm –( ne zm9r

r©mbd ©m sgZs bZrd sgd  ne zm9r ©r rsq©bskx fqdZsdq sgZm sgd rtl ne sgd @r ne
sgd eZbsnqr� .m Zrrdlakx lZo ©mctbdc ax fkt©mf oZ©qr ne kdZudr ne Z r©mfkd fqZog
oqdrdqudr sgd : rn rtbg Zm Zrrdlakx lZo l©fgs bnmbd©uZakx ad mnmsq©u©Zk ©m sgZs
c©ldmr©nm: sgntfg ©s rddlr tmk©hdkx sgZs rtbg Z lZo bZm ad rtqidbs©ud –v©sg mnmsq©u©Zk
©lZfd(� Ax bnmsqZrs: ©m nsgdq c©ldmr©nmr vd dwodbs sgZs Zkk bkZrrdr Zqd bnmrsqtbsdc
ax Zrrdlakx eqnl knvdq/qZmh fqZogr�

Anmidbstqd z9�z� Rtoonrd sgYs j 2C 1m 7 r � 2: sgd  ne zm9r � Sgdm Gj,zm9r.

ir fdmdqYsdc ax sgd ilYfdr ne sgd Yrrdlakx lYor @ nudq Ykk onrriakd fktimfr vgibg
fiud sgd fqYog Wm9r �

Sgd dwZlokdr ©m Rdbs©nm 4 bnm’ql sg©r bnmidbstqd enq m C 0 Zmc m C 1� Hs bZm ad
rddm eqnl sgd cdrbq©os©nm ne sgd bngnlnknfx fqntor sgZsGj,zm9r20. ©r fdmdqZsdc ax
sgd ©lZfdr ne sgd Zrrdlakx lZor Gj,zm9r.˚G/,z/92. ! Gj,zm9r20. ©m Zkk bZrdr
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dwbdos vgdm j C 1m7 r � 2: nq vgdm m C 1 Zmc j C r ©r c©u©r©akd ax 3� Sgd ’qrs
dwbdos©nm ©r dwbktcdc eqnl sgd bnmidbstqd r©mbd sgdrd bkZrrdr Zqd ©m sgd  Zmc sgd
rdbnmc nmd ©r bnudqdc ax Rdbs©nm 4�3�

Sgd ’qrs sgqdd Lnq©sZ bkZrrdr Zmc sgd ’qrs svn D©rdmrsd©m bkZrrdr Zqd nasZ©mdc Zr
©lZfdr ne Zrrdlakx lZor� Ax AZqsgnkc©@r bZkbtkZs©nmr sgdqd Zqd mnmsq©u©Zk bkZrrdr ©m
G00,Nts,E6.. ZmcG7,Nts,E6..� Sgd ’qrs ne sgdrd ©r ©m sgd : Zmc sgdqd ©r Z mZstqZk
bZmc©cZsd enq sgd rdbnmc nmd: nasZ©mdc ax Zrrdlak©mf entq bno©dr ne �0 1 G1,z092. ©m
Z sdsqZgdcqZk oZssdqm� Ax Sgdnqdl 1�3 sgd bkZrr ©mG00,Nts,E6.. Zkrn oqnctbdr Z bkZrr
©m G00,.ts,E6..: vg©bg bZmmns ad sgd D©rdmrsd©m bkZrr ax PdlZqh 4�5� Hs ©r onrr©akd
sgZs sg©r bkZrr bZm ad nasZ©mdc ax Zrrdlak©mf bkZrrdr ©m G00,z591. Zmc G/,z/92.�

.r ldms©nmdc ©m PdlZqh 8�5: sgd gnlnknfx fqntor G,zm9r. enq m  0 enql Z
sv©rsdc lnctkZq nodqZc� Bnmidbstqd z9�z snfdsgdq v©sg bnlotsZs©nmr ©m Rdbs©nm 4
©lokx sgZs sg©r lnctkZq nodqZc ©r fdmdqZsdc ax G/,z/92. Zmc G1m2r�2,zm9r.�

z9�1� Hmidbs=u=sx ne bkVrrdr bnmrsqtbsdc eqnl lnctkVq enqlr� Hm Rdbs©nm 4�7 vd
bnmrsqtbsdc lZor eqnl roZbdr ne lnctkZq enqlr sn G3k21

�
Nts,E1k22.


ax fkt©mf

svn qZmh 1 fqZogr snfdsgdq Zknmf Zkk ne sgd©q kdZudr� Sgdrd lZor sZhd sgd enql

 O
L

/˝f;k

P1S1k9f


�! G3k21

�
Nts,E1k22.



Sgd ’qrs ne sgdrd lZor vg©bg bntkc ad mnmsq©u©Zk gZr sZqfds G31

�
Nts,E12.


� Vd

cn mns hmnv gnv sn rgnv sgZs sgd ©lZfd ©r mnmsq©u©Zk Zmc ©s ©r adxnmc sgd qdZbg ne
bnlotsdq bZkbtkZs©nmr� Mdudqsgdkdrr: vd lZhd sgd enkknv©mf bnmidbstqd0

Anmidbstqd z9�1� Sgd qdrsqibsinm ne  sn sgd sdql
P1S1k9/ ir imidbsiud�

Sg©r bnmidbstqd ZoodZqdc Zr Z ptdrs©nm ©m )z9[� Hs rddlr tmk©hdkx sgZs  ©r ©midbs©ud
nm
P1S1k9f enq g bknrd sn k: ats ©midbs©u©sx ©r rs©kk okZtr©akd enq rlZkk uZktdr ne g : rn

vd Zrh sgd enkknv©mf ptdrs©nm0

Ptdrs=nm z9�2� Enq vgibg g ir sgd qdrsqibsinm ne  sn sgd sdql
P1 S1k9f imidbsiud;

Vd qdlZqh sgZs Bnmidbstqd z9�1 vntkc bnmsqZc©bs Z bnmidbstqd lZcd ax Bgtqbg:
EZqa: Zmc OtslZm )7: Bnmidbstqd z1[ bnmbdqm©mf Z rsZa©k©sx oqnodqsx ne sgd fqntor
G1m�2�j

�
Nts,Em.


enq ’wdc j Zr m!)�

z9�2� Ncc“c=ldmr=nmVk bkVrrdr� Hm Rdbs©nm 4�6 vd bnmrsqtbsdc lZor eqnl sgd roZbd
H1j21 ne lnctkZq enqlr ne vd©fgs 1j 7 1 sn G3j22

�
Nts,Er21.


enq Zkk j Zmc r�

Enq rlZkk r sg©r lZo ©r sq©u©Zk adbZtrd sgd gnlnknfx c©ldmr©nm ©r Zanud sgd  Zmc
enq kZqfd r sgd lZo ltrs ad sq©u©Zk ax gnlnknfx rsZa©k©sx: ats enq r C 1j 7 1 vd
bnmidbstqd sgZs ©s ©r g©fgkx mnmsq©u©Zk0

Anmidbstqd z9�3� Sgd lYo H1j21 ! G3j22

�
Nts,E1j23.


bnmrsqtbsdc im

Rdbsinm 3�6 ir imidbsiud enq Ykk j�
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Sg©r snn ©r ©mbnloZs©akd v©sg sgd bnmidbstqd ne Bgtqbg: EZqa: Zmc OtslZm�
R©mbd sgd  ne Nts,E1j23. ©r 3j 7 4: sgdrd bkZrrdr k©d ©m bnc©ldmr©nm 1: Zmc
Bnmidbstqd z9�3 ©lok©dr sgZs sgd c©ldmr©nm ne G�1

�
Nts,Em.


fqnvr Zs kdZrs

k©mdZqkx v©sg m vgdm m ©r dudm�

z9�3� TVm=rg=mf tmcdq rsVa=k=yVs=nm� Enq r = / sgdqd Zqd svn mZstqZk vZxr sn
rsZa©k©yd zm9r : ax ©mbqdZr©mf m nq ax ©mbqdZr©mf r: Zr cdrbq©adc ©m Rdbs©nm 5� Gdqd vd
bnmr©cdq sgd rsZa©k©yZs©nm ©mbqdZr©mf m�
Anmidbstqd z9�4� He  ir Ymx fktimf: sgdm Ykk onrisiud?cildmrinmYk bkYrrdr im sgd
ilYfd ne sgd Yrrdlakx lYo @ uYmirg Yesdq Y rimfkd rsYaikiyYsinm visg qdrodbs sn m�

Sgd bnmc©s©nm ne onr©s©ud c©ldmr©nm ©r ne bntqrd mdbdrrZqx sn dwbktcd sgd bkZrrdr ©m
G/,zm9r.vg©bg bkdZqkx cn mns uZm©rg Zesdq rsZa©k©yZs©nm� Hm Rdbs©nm 5 vd rgnvdc sgZs
sgd bnmidbstqd ©r sqtd enq bkZrrdr ©m sgd ©lZfd ne Zm Zrrdlakx lZo vgdqd rsZa©k©yZs©nm
©r cnmd tr©mf Z qZmh 0 eZbsnq�

Vd on©ms nts sgZs Bnmidbstqdr z9�z Zmc z9�4 ©lokx sgd enkknv©mf enq bkZrrdr ©m
c©ldmr©nmr adknv sgd 0
Anmidbstqd z9�5� .kk bkYrrdr im Gj,zm9r. enq / ; j ; 1m 7 r � 2 uYmirg Yesdq Y
rimfkd rsYaikiyYsinm visg qdrodbs sn m�

R©mbd sgd  ne zm9r ©mbqdZrdr v©sg m: sg©r bnmidbstqd ©lok©dr sgZs svn
rsZa©k©yZs©nmr h©kk Ykk gnlnknfx bkZrrdr�

zz� SVakdr ne qdrtksr

Hm sg©r rdbs©nm vd vq©sd nts sZakdr ne sgd bngnlnknfx ne zm9r enq rlZkk uZktdr ne r�
Sgd roZbd Zanud sgd c©ZfnmZk ©m dZbg sZakd ©r kdes akZmh r©mbd ©s qdoqdrdmsr sdqlr
Zanud sgd u©qstZk bngnlnknf©bZk c©ldmr©nm: vgdqd sgd bngnlnknfx ltrs uZm©rg�

G / G 0 G 1 G 2 G 3 G 4 G 5 G 6

z09/ �

z090 N 0.

z091 N 1. /

z092 N 2. / N 02.

z093 N 3. / N 1901. /

z094 N 4. / N 2901. / N 04.

z095 N 5. / N 3901. / N 1903. /

z096 N 6. / N 4901. / N 2903. / N 06.

z097 N 7. / N 5901. / N 3903. / N 1905. /

SZakd z� G d ,z08q H�. enq r ı 7
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G / G 0 G 1 G 2 G 3 G 4 G 5 G 6

z09/ 0

z090 0

z091 0 /

z092 0 / 0

z093 0 / 2 /

z094 0 / 5 / 0

z095 0 / 0/ / 4 /

z096 0 / 04 / 04 / 0

z097 0 / 10 / 24 / 6 /

SZakd 1� C©ldmr©nmr ne G d ,z08q H�. enq r ı 7

G / G 0 G 1 G 2 G 3 G 4 G 5 G 6 G 7 G 8 G 0/

z19/ 0 /

z190 0 / /

z191 0 / / /

z192 0 / / / /

z193 0 / / / 1 2

z194 0 / / / 0/ 04 /

z195 0 / / / 2/ 34 / 4

z196 0 / / / 6/ 0/4 / 24 /

z197 0 / / / 03/ 10/ / 03/ 03 24

z198 0 / / / 141 267 / 31/ 015 204 /

z190/ 0 / / / 31/ 52/ / 0/4/ 52/ 0464 /

SZakd 3� C©ldmr©nmr ne G d ,z18q H�. enq g: r ı 0/
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